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Description 

[0001] The present invention relates to a liquid-jet 
priming apparatus and a liquid container for performing 
printing on a print medium by discharging liquid and, 
mors particularty, to a detection system which can de- 
lect whether or not an ink level in a liquid container 
reaches a predetermined level, liquid-jet printing system 
and printing apparatus using the detection system, liq- 
uid container used together with the detection system, 
printing apparatus and printing system and a system ol 
receiving changes in amount of light. 
[0002] According to the conventionally known devices 
for detecting existence/non-existence of ink in an ink 
tank containing ink. electrodes are provided in the ink 
tank and electric conductivity between the electrodes is 
measured, or a discharged ink droplet is optically de- 
tected. Generally, a method of using electrodes compli- 
cates the structure of the ink tank. Thus, means lor op- 
tically detecting existence/non-existence ol ink is usu- 
ally employed. 

[0003] Particularly, a liquid-jet printing apparatus for 
performing printing by discharging liquid, generally com- 
prises print means (printhead), an ink tank (liquid con- 
tainer), conveyance means for conveying a print medi- 
um and control means for controlling the above means. 
Herein, it ink left in the ink tank is tower than a predeter- 
mined amount, ink supplied to the printhead becomes 
insufficient and may cause discharge failure. For this 
reason, an apparatus for detecting a residual ink amount 
or existence/non-existence of ink in an ink tankhas been 
suggested. 

[0004] As ink-existence detection apparatus of this 
type, for instance, document JP-A-8 112 907 discloses 
an ink-jet printing apparatus which detects existence/ 
non-existence of ink in an ink tank having a negative- 
pressure-generating member e.g. absorbent material, 
foaming material and the like, by transmitting light 
through a part of the transparent or semi-transparent 
wall surface of the ink tank and detecting changes in 
optical reflectance in the boundary portion between the 
wall surface of the ink tank and the negative-pressure- 
generaling member. 

[0005] Furthermore, document US-A-5 61 S 929 dis- 
closes an ink tank integrating an optical ink detection 
portion, formed with a light-transmitting material made 
ol the same material as the ink lank, where the surface 
contacting ink has a predetermined angle with respect 
to a detection light path. 

[0006] Moreover, in a case where an ink tank is de- 
tachable from a printing apparatus, the printing appara- 
tus needs to automatically determine whether or not the 
ink tank is properly attached 1o the printing apparatus at 
the time of printing operation. For this, document JP-A- 
9174677 published on July 8, 1997 and document EP- 
A-07 79156 published on June 18, 1997 disclose a sen- 
sor system for delecting existence of an ink tank and ink 
of a predetermined level in the ink tank. 



[0007] As described above, in the sensor system for 
detecting existence of an ink tank and ink level in the ink 
tank (or existence/non-existence of ink in the ink tank), 
it is desirable to share a detection sensor (light emission 

s device and photoreceptor) so as to simplify the structure 
of the printing apparatus including the sensor system. 
Documents JP-A-9029989 and EP-A-0753411 disclose 
an ink-jet printing apparatus capable of detecting exist- 
ence/non-existence of ink and existence/non-existence 

io of an ink tank by a single photosensor. 

[0008] Document-A-4 246 469 discloses a liquid level 
detector comprising a prism formed with light transmit- 
ting material, the prism having a base surface and plural 
inclined reflection surfaces each being in contact with 

is liquid and having a predetermined angle with respect 1o 
a light path of emitted light. A light emission unit for emit- 
ting light along the light path is fixed to the base surface, 
and a light receptor lor receiving reflected light of the 
emitted light is also fixed to the base surface. On the 

20 basis of the reflected light of the light emitted on the 
prism and received by the light receptor, a determination 
means determines whether or not liquid is present at the 
reflection surfaces. 

[0009] Besides the above, document JP-A-7089090 
25 is known as a detection apparatus for detecting liquid 
existence in a liquid container comprising: a negative- 
pressure generating member accommodating chamber 
accommodating a negative-pressure-generating mem- 
ber and having a liquid supply opening and atmospher- 
30 ic-air communicating portion; and a liquid containing 
chamber, which forms a substantially enclosed space, 
having a communicating portion connecting to the neg- 
ative-pressure generating member accommodating 
chamber. 

as [0010] Theuseoftheabove-describedsensorsystem 
is a reasonable approach in detecting existence/non-ex- 
istence of an ink tank and ink of a predetermined level 
(or existence/non-existence of ink) in the ink tank with 
low cost. 

*o [0011] However, since the above sensor system uti- 
lizes an optical sensor, it is preferable to satisfy the fol- 
lowing requirements with low cost for more accurate de- 
tection, taking into consideration of an expected tile 
span of an optical device influenced by deterioration of 
*s a light emission device, a stained photoreceptor or the 
like, non-precise formation of the surface of a reflector, 
changes in an amount of light and so on in the surround- 
ing environment. 

[001 2] The first requirement is to improve precision in 
so detection by increasing an S/N (signal/noise) ratio. The 
second requirement is to accurately discriminate be- 
tween the detection of existence/non-existence of an ink 
tank and the detection of ink of a predetermined level 
(or existence/non-existence of ink) in the ink tank when 
ss these are detected by a single sensor. 
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SUMMARY OF THE INVENTION 

[0013] The features summarized in the pre-character- 
izing clauses of claims 1, 10,21,29, 31, 37, 44 and 44 
are known from document EP-A-0 753 411. 
[0014] The present invention has been made in con- 
sideration of the above situation, and has as its first ob- 
ject to provide a practical detection system which can 
improve precision in detection by reducing noise re- 
ceived by a photoreceptor, a liquid-jet printing system 
using the detection system, and a liquid container (or 
use in the detection system and apparatus. 
[0015] A second object of the present invention is to 
provide a liquid container which can accurately discrim- 
inate between the detection of existence/non-existence 
of a liquid container and the detection of a liquid level 
(or existence/non-existence of liquid) in the container 
when these are detected by a single sensor. 
[001 6] A third object of the present invention is to pro- 
vide a detection system and liquid container which can 
improve precision in detection by reducing noise re- 
ceived by the photoreceptor, and which can accurately 
discriminate between the detection of existence/non-ex- 
istence of a liquid container and the detection of a liquid 
level (or existence/non-existence of liquid) in the con- 
tainer when these are delected by a single sensor. 
[0017] A fourth object ot the present invention is to 
provide a liquid-jet printing apparatus which can accu- 
rately discriminate between the detection of existence/ 
non-existence of a liquid container and the detection ot 
a liquid level (or existence/non-existence of liquid) in the 
container when these are detected by a single sensor, 
even il the first requirement is not satisfied. 
[001 8] In order to attain the above first object, the de- 
tection system according to the present invention is de- 
signed as is defined in claim 1 . 

[0019] More specifically, the present invention pro- 
vides a detection system comprising: optical means in- 
cluding a light emission unit for emitting light to a liquid 
container and a light receptor tor receiving reflected light 
ot the emitted light; a prism formed with light transmitting 
material, the prism having a surface constructing a part 
of an external wall surface of the liquid container and 
plural reflection surfaces, which are different from the 
surface, each being in contact with liquid and having a 
predetermined angle with respect to a light path of the 
emitted light; and determination means for determining 
whether or not the liquid in the liquid container exists 
based on the reflected light of the light emitted on the 
prism and received by the optical means, wherein the 
liquid container has a diffusion portion, provided in be- 
tween a portion opposing to the light emission unit and 
another portion opposing to the light receptor of the 
prism, for diflusing light reflected on the exlernal wall 
surface of the liquid container so as to prevent the re- 
flected light from returning to the light receptor of the 
optical means. 

[0020] Note that light in this present invention includes 



not only visible light but also infrared ray or the like. 
[0021] Further note that it is preferable that the prism 
is provided on the bottom surface portion of the liquid 
container. 

s [0022] Furthermore, it is preferable that the diffusion 
portion is a concave polyhedral portion provided in the 
center of the bottom surface portion of the prism, or that 
the diffusion portion is a rough surface provided in the 
center of the bottom surface portion of the prism. 

10 [0023] Moreover, it is preferable that the detection 
system further comprises a detection portion provided 
in the neighborhood of the prism, in cooperation with the 
optical and determination means, for when light is emit- 
ted by the optical means, determining whether or not the 

is liquid container exist by reflecting a predetermined 
amount of light regardless of whether or not the liquid in 
the liquid container exists. 

[0024] In this case, it is preferable that the detection 
portion is a concave curved surface portion provided on 
20 the external wall surface of the liquid container. Further, 
it is preferable that the amount of tight, reflected on the 
detection portion, detected by the light receptor, is in be- 
tween an amount of light reflected on the prism in a case 
where the liquid container contains liquid and an amount 
2S of light reflected on the prism in a case where the liquid 
container does not contain liquid. Moreover, it is prefer- 
able that the detection system further comprises a sec- 
ond diffusion portion, different from the diffusion portion, 
which is provided in between the prism and the detection 
30 portion, for diffusing light reflected on the external wall 
surface of the container, thereby preventing the reflect- 
ed light from returning to the light receptor. 
[002S] It is preferable that the determination means 
comprises: maximum value detection means tor respec- 
ts tively obtaining maximumvalues of anamount of reflect- 
ed light received when the liquid container and the op- 
tical means are within respective predetermined ranges; 
comparison means 1or comparing the maximum values 
detected by the maximum value detection means with 
40 respective predetermined threshold values; and dis- 
crimination means for discriminating whether or not the 
liquid in the liquid container exists and whether or not 
the liquid container exists, based on the comparison re- 
sult obtained by the comparison means. 
45 [0026] Furthermore, in order to attain the above firsl 
object, the liquid-jet printing system according to the 
present invention is designed as is defined in claim 10. 
[0027] More specifically, the present invention pro- 
vides a liquid-jet printing system comprising: a container 
so holding portion capable of holding a liquid container 
which contains liquid; optical means, provided near the 
container holding portion, including a light emission unit 
for emitting light to the liquid container and a light recep- 
tor for receiving reflected light of the emitted light; and 
ss detection means 1or detecting whether or not liquid in 
the liquid container exists, based on the reflected light 
of the light emitted by the light emission unit and re- 
ceived by the light receptor, wherein the liquid container 
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held by the container holding portion comprises: a prism 
formed with light transmitting material, the prism having 
a surface constructing a part ot an external wall surface 
of the liquid container and plural reflection surfaces, 
which are different from the surface, each being in con- s 
tact with liquid and having a predetermined angle with 
respect to a light path of the emitted light; and a diffusion 
portion provided in between the light reception portion 
and light reflecting portion of the prism, for diffusing light 
reflected on the external wall surface of the liquid con- to 
tainer so as to prevent the reflected light from returning 
to the light receptor of the optical means. 
[0028] Furthermore, in order to attain the above first 
object, the liquid container according to the present in- 
vention is designed as is defined in claim 11 . ,s 
[0029] More specifically, the present invention pro- 
vides a liquid container comprising: a liquid storage for 
reserving liquid; a liquid supply opening for supplying 
the liquid reserved in the liquid storage to an external; 
and a prism formed with light transmitting material, the -20 
prism having a surface constructing a part of an external 
wall surface of the liquid storage and plural reflection 
surfaces, which are different from the surface, each be- 
ing contact with liquid and having a predetermined angle 
with respect to a light path of emitted light, wherein the 2S 
prism has a concave polyhedral portion whose shape is 
different from that of the prism portion formed by the plu- 
ral reflection surfaces of the prism, the concave polyhe- 
dral portion provided on the surface of the prism which 
constructs the external wall surface of the liquid contain- 30 
er. 

[0030] Note that it is preferable that the prism is pro- 
vided on the bottom surface portion of the liquid contain- 
er. 

[0031] Furthermore, it is preferable that a concave as 
depth of the concave polyhedral portion is about a thick- 
ness of an external wall surface whose part is construct- 
ed by the prism. 

[0032] Moreover, it is preferable that a side surface of 
the prism partially contacts against a part of an external *o 
wall surface of the liquid container, and a notch is pro- 
vided in the external wall surface which the side surface 
of the prism partially contacts against. Among the sur- 
faces of the prism, which form a part of the external wall 
surface of the liquid container, it is preferable that at dS 
least one of the surfaces separated by the concave pol- 
yhedral portion has a convex surface. It is preferable 
that the internal surface of the concave portion of the 
concave polyhedral portion has a rough surface, or that 
the plural reflection surfaces of the prism have a smooth so 
surface and the side surface of the prism has a rough 
surface so as to irregularly reflect light. 
[0033] Furthermore, it is preferable that the liquid con- 
tainer further comprises a detection portion provided in 
the neighborhood of the prism, when light is emitted by ss 
external optical means, for reflecting a predetermined 
amount of light regardless of whether or not the liquid 
exists in the liquid container. In this case, it is preferable 



that the detection portion is a concave surface portion 
provided on the external wail surface of the liquid con- 
tainer, and that a diffusion portion is further provided in 
between the prism and the detection portion, for diffus- 
ing light reflected on the external wall surface of the liq- 
uid container, thereby preventing the reflected light from 
returning lo a light receptor of the external optical 
means. 

[0034] Moreover, in order to attain the aforemen- 
tioned first object, a light amount change receiving sys- 
tem according to the present invention is designed as is 
defined in claim 43. 

[0035] More specifically, the present invention pro- 
vides a light amount change receiving system for emit- 
ting light on a prism and receiving reflected light of the 
emitted light, the prism formed with light transmitting 
material, having a surface constructing a part of an ex- 
ternal wall surface of a container and plural reflection 
surfaces, which are different from the surface, each be- 
ing contact with contents of the container and having a 
predetermined angle with respect to a light path of the 
emitted light, comprising: a diffusion portion, provided 
in between a light incident portion of the prism for re- 
ceiving the light emitted from light emission means and 
a light reflecting portion, of the prism, for reflecting the 
light intended to return to light reception means, for dif- 
fusing light reflected on an external wall surface of the 
container, thereby preventing the light from returning to 
the light reception means. 

[0036] Further, in order 1o attain the aforementioned 
first object, a liquid container according to the present 
invention is designed as is defined in claim 44. 
[0037] More specifically, the present invention pro- 
vides a liquid container attachable/detachable to/from a 
printing apparatus having optical means in which a light 
emission unit and a light receptor are fixed with a pre- 
determined space, the liquid container being movable 
with relative to the optical means, comprising: a prism 
formed with light transmitting material, having a surface 
constructing a part of an externa! wall surface of the liq- 
uid container and plural reflection surfaces, which are 
different from the surface, each being contact with liquid 
and having a predetermined angle with respect to a light 
path of iight; and a diffusion portion provided on a sur- 
face of the prism constructing a part of an external wall 
surface of the liquid container, fordiflusing light reflected 
on an external wall surface of the container, thereby pre- 
venting the light from returning to the iight receptor, 
wherein the diffusion portion is provided in between a 
light incident portion of the prism for receiving light from 
the light emission portion and a light reflecting portion 
of the prism for reflecting the light intended to return to 
the light receptor. 

[0038] Herein, it is preferable that the liquid container 
further comprises: a negative-pressure generating 
member accommodating chamber, accommodating a 
negative-pressure-generating member and having a liq- 
uid supply opening and an atmospheric-air communi- 
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eating portion; and a liquid storage, having a passage 
opening connected to the negative-pressure generating 
member accommodating chamber and forming a sub- 
stantially enclosed space, wherein the prism is provided 
in the liquid storage. 

[0039] Furthermore, in order to attain the aforemen- 
tioned second object, the liquid container according 1o 
the present invention is designed as is defined in claim 
21. 

[0040] More specifically, the present invention pro- 
vides a liquid container attachable/detachable to/from a 
printing apparatus having optical mean6 in which a light 
emission unit and a light receptor are fixed with a pre- 
determined space, comprising: a liquid storage for re- 
serving liquid; a liquid supply opening 1or supplying the 
liquid reserved in the liquid storage to an external; a first 
detection portion provided on a surface of the liquid stor- 
age, wherein when light is emitted, the first detection 
portion reflects different amounts ot light depending on 
whether or not the liquid in the liquid storage exists; and 
a second detection portion provided in the neighbor- 
hood of the first detection portion, wherein when light is 
emitted, the second detection portion reflects a prede- 
termined amount of light, wherein the container is mov- 
able with relative to the optical means, and the prede- 
termined amount of light reflected by the second detec- 
tion portion is in between an amount of reflected light in 
a case where the first detection portion detects exist- 
ence of liquid and an amount of reflected light in a case 
where the first detection portion deteds non-existence 
of liquid. 

[0041] Herein, it is preferable that the first detection 
portion is a light-transmitting prism provided on the bot- 
tom surface of the liquid storage, and the second detec- 
tion portion is a concave curved surface portion provid- 
ed on the external wall surface of the liquid container. 
In this case, it is preferable that a radius of curvature of 
the concave curved surface portion is larger in a first 
direction than a second direction, the first direction being 
parallel to a line connecting a light incident portion and 
light reflecting portion of the first detection portion, the 
second direction being perpendicular to the first direc- 
tion. 

[0042] Furthermore, it is preferable that the internal 
wall surface of the liquidcontainer where the second de- 
tection portion is arranged has a rough surface. It is pref- 
erable that the liquid container further comprises a dif- 
fusion portion, provided in between the first detection 
portion and the second detection portion, for diffusing 
light reflected on the external wall surface of the liquid 
container, thereby preventing the light from returning to 
the light receptor. In this case, the second detection por- 
tion is a concave curved surface portion provided on the 
external wall surface of the liquid container, the diffusion 
portion is a rough surface formed integratedly on the ex- 
ternal wall surface of the bottom surface of the liquid 
container, and an end portion of the concave curved sur- 
face portion is a part of a circular arc. It is preferable that 



the diffusion portion is further projected outwardly from 
the external wall surface of the container as compared 
to the first detection portion, or is situated on the same 
surface level. 

s [0043] Furthermore, in order 10 attain the aforemen- 
tioned second object, the liquid-jet printing apparatus 
according to the present invention is designed as is de- 
fined in claim 29. 

[0044] More specifically, the present invention pro- 
10 vides a liquid-jet printing apparatus capable of including 
the liquid container having the above-described config- 
uration, comprising: a carriage capable of holding the 
liquid container and scanning in the second direction; 
optical means, provided along a scanning path of the 
is carriage, capable of emitting light to and the first and 
second detection portions of the liquid container and ra- 
ceiving reflected light; control means lor controlling to 
drive the optical means while moving the liquid container 
by the carriage in the neighborhood of the optical 
so means; and detection means 1or delecting existence/ 
non-existence of liquid in the liquid container and exist- 
ence/non-existence of the liquid container, based on the 
reflected light received by the optical means, wherein 
the light emission unit and light receptor o1 the optical 
25 means are arranged In the first direction. 

[004S] Herein, it is preferable that the detection 
means comprises: maximum value detection means for 
respectively obtaining maximum values of an amount of 
received reflected light when a relative portion of the liq- 
30 uid container and the optical means are within respec- 
tive predetermined ranges; comparison means for com- 
paring the maximum values detected by the maximum 
value detection means with respective predetermined 
threshold values; and determination means for deter- 
as mining existence/non-existence of liquid in the liquid 
container and/or existence/non-existence of the liquid 
container, based on the comparison result obtained by 
the comparison means. 

[0046] Furthermore, in order to attain the aforemen- 

40 tioned third object, the liquid container according to the 
present invention is designed as is defined in claim 31. 
[0047] More specifically, the present invention pro- 
vides a liquid container comprising: a liquid storage for 
reserving liquid; a liquid supply opening for supplying 

<s the liquid reserved in the liquid storage to an external 
portion; a first detection portion provided on a surface 
of the liquid storage, wherein when light is emitted, the 
first detection portion reflects different amounts of light 
depending on whether or not liquid in the liquid storage 

so exists; and a second detection portion provided in the 
neighborhood of the first detection portion, wherein 
when light is emitted, the second detection portion re- 
flects a predetermined amount of light; and a diffusion 
portion, provided in between the first detection portion 

ss and the second detection portion, for diffusing light re- 
flected on the external wall surface of the liquid contain- 
er, thereby preventing the light from returning to an ex- 
ternally provided light receptor. 
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[0048] Herein, it is preferable that the first detection 
portion and (he second detection portion are provided 
on the bottom surface of the liquid container. 
[0049] Furthermore, it is preferable that the diffusion 
portion is further projected outwardly from the externa! s 
wall surface of the container as compared to the first 
detection portion, or is situated on the same surface lev- 
el. 

[0050] Still further, it is preferable that the diffusion 
portion is a rough surface formed integratedly on the ex- 
ternal wall surface of the bottom surface of the liquid 
container, or a concave portion formed on the external 
wall of the bottom surface of the liquid container. 
[0051] Still further, the liquid container preferably fur- 
ther comprises: plural liquid storages capable of respec- 's 
lively reserving plural types of liquid; and plural prisms 
corresponding to the plural liquid storages, wherein a 
diffusion portion is provided in between the plural 
prisms, 

[0052] Furthermore, in order to attain the aforemen- 20 
tioned fourth object, the liquid-jet printing apparatus ac- 
cording to the present invention has the following is de- 
signed as is defined in claim 37. 
[0053] More specifically, the present invention pro- 
vides a liquid-jet printing apparatus for performing print- 
ing by discharging liquid, comprising: a liquid container 
having a first detection portion and a second detection 
portion adjacent to the first detection portion, on at least 
one surface of the liquid container: a carriage capable 
of holding the liquid container and scanning along a di- 30 
rection in which the first and second detection portions 
are arranged; optical means, provided along a scanning 
path of the carriage, capable of emitting light lo the first 
and second detection portions of the liquid container 
and receiving reflected light; control means for control- ss 
ling to drive the optical means while moving the liquid 
container by the carriage in the neighborhood of the op- 
tical means; and detection means for detecting exist- 
ence/non-existence of liquid in the liquid container and/ 
or existence/non-existence of the liquid container, *o 
based on reflected light received by the optical means, 
wherein the detection means comprises: maximum val- 
ue detection means for respectively obtaining maximum 
values of an amount of received reflected light when a 
relative portion of the liquid container and the optical 4S 
means are within respective predetermined ranges; 
comparison means lor comparing the maximum values 
detected by the maximum value detection means with 
respective predetermined threshold values; and deter- 
mination means for determining existence/non-exist- so 
ence of liquid in the liquid container and/or existence/ 
non-existence of the liquid container, based on the com- 
parison result obtained by the comparison means. 
[0054] Herein, it is preferable that the determination 
means first determines existence/non-existence of the ss 
liquid container, then determines existence/non-exist- 
ence of liquid in the liquid container. 
[0055] Moreover, it is preferable that the liquid-jet 



printing apparatus further comprises minimum value de- 
tection means for obtaining a minimum value of an 
amount of reflected light detected at a predetermined 
portion other than the first detection portion or the sec- 
ond detection portion, wherein the comparison means 
compares differences between the maximum values ob- 
tained by the maximum value detection means and the 
minimum value detected by the minimum value detec- 
tion means, with predetermined threshold values re- 
spectively. 

[0056] Herein, it is preferable that the liquid container 
comprises: a negative-pressure generating member ac- 
commodating chamber, having a liquid supply opening 
and an atmospheric-air communicating portion, for ac- 
commodating a negative-pressure-generating member; 
and a liquid storage, having a passage opening con- 
nected to the negative-pressure generating member ac- 
commodating chamber and forming a substantially en- 
closed space, wherein after the determination means in 
cooperation with the first detection portion detects ex- 
istence/non-existence of liquid in the liquid container, a 
number of dots corresponding to liquid droplets dis- 
charged is counted and a request for exchanging the 
liquid container is displayed before consuming liquid in 
the negative-pressure generating member accommo- 
dating chamber. 

[0057] Note that the prism employed in the present 
invention is formed with light-transmitting material, and 
has a surface constructing a part of the external wall 
surface of a container and plural reflection surfaces 
which are different from the foregoing surface. The re- 
flection surfaces which contact with contents (e.g. ink) 
of the container have a predetermined angle with re- 
spect to a path of light. The prism is structured such that 
the amount of light, reflected on the surface constructing 
a part of the external wall of the container serving as an 
ink tank, is different depending on existence or non-ex- 
istence of the contents in the container. In other words, 
the plural reflection surfaces are provided in the internal 
wall surface side of the container. Note that the plural 
reflection surfaces may be replaced with a curved sur- 
face. Moreover, the bottom surface portion of the prism 
is a surface which constructs a part of an external wall 
surface of the container. 

[0056] Further, the diffusion portion indicates a por- 
tion for diffusing light reflected on the external wall sur- 
face of the container, thus preventing the light from re- 
turning to the light receptor. 

[0059] Moreover, the concave polyhedral portion is a 
concave portion constituted with plural surfaces or a 
curved surface, provided on the surface (bottom surface 
portion) constructing a part of the exlemal wall of the 
prism. In a case where the concave polyhedral portion 
is optically used, it serves as the aforementioned diffu- 
sion portion. The concave polyhedral portion has a con- 
cave shape when it is seen from the external wall sur- 
face of the container. 

[0050] Furthermore, the ink-existence/non-existence 
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detection portion (which is often referred to as a "first 
detection portion" in the summary) and ink-tank-exist- 
ence/non-existence detection portion (which is often re- 
ferred to as a 'second detection portion' in the summa- 
ry) respectively indicates portion having the function for s 
detecting existence/non-existence of ink, and a portion 
having the function for detecting existence/non-exist- 
ence of an ink tank. 

[0061] The invention is particularly advantageous 
since the detection system, liquid-Jet printing apparatus '» 
and liquid container according to the present invention 
enables to improve the precision in detecting existence/ 
non-existenc8 of the liquid container or detecting exist- 
ence/non-existence ol liquid therein by reducing noise 
returned to the photoreceptor. rs 
[0062] Moreover, according to the liquid container and 
liquid-jet printing apparatus according to the present in- 
vention, there is an advantage in that the detection of 
existence/non-existence of a liquid container is accu- 
rately discriminated trom the detection of a liquid level 20 
(or existence/non-existence of liquid) in the container 
when these are detected by a single sensor. Further- 
more, even if the S/N (signal/noise) ratio is somewhat 
low, the present invention enables to detect existence/ 
non-existence of a liquid container and a liquid level in 25 
the container, 

[0063] Other objects and advantages besides those 
discussed above shall be apparent to those skilled in 
the art from the description of a preferred embodiment 
of the invention which follows. In the description, refer- 30 
ence is made to accompanying drawings, which form a 
part thereof, and which illustrate an example of the in- 
vention. Such example, however, is not exhaustive ol 
the various embodiments of the invention, and therefore 
reference is made to the claims which follows the de- 2s 
scription lor determining the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0064] The accompanying drawings, which are incor- *o 
porated in and constitute a part of the specification, il- 
lustrate embodiments of the invention, and together with 
the description, serve to explain the principles of the in- 
vention. 

45 

Fig. 1 is a perspective view showing a schematic 
construction of a printing apparatus, as a typical 
embodiment of the present invention, which in- 
cludes a printhead for performing printing in accord- 
ance with an ink-jet printing method; so 
Fig. 2 is a block diagram showing the structure of a 
control circuit of the printing apparatus; 
Figs. 3A and 3B are perspective views showing an 
external appearance of a head holder 205 holding 
the ink tank 7 and a printhead 1 ; ss 
Fig. 4 is a sectional side view showing an internal 
structure o1 the ink tank 7; 
Figs. 5A to 5C are illustration showing the structure 



of the ink tank 7 according to the first embodiment; 
Figs. 6A and 6B are explanatory views and Fig. 6C 
is a graph, showing the relative position relation be- 
tween the ink tank 7 and an optical unit 14, and the 
relation between their relative positions and an 
amount of light received by a photoreceptor 16; 
Figs. 7A and 7B are block diagrams showing the 
detailed structure of an ink-existence/ink-tank-ex- 
istence detection unit 25; 

Fig. S is a flowchart showing control for detecting 
existence/non-existence of ink and existence/non- 
existence of an ink tank; 

Figs. 9A and 9B are explanatory views showing the 
structure of an optical prism 180 provided on the 
bottom surface of the ink tank 7; 
Figs. "OA to 1CC are explanatory views showing the 
reflection surface on the bottom portion of the ink 
tank 7; 

Fig. 11 is an explanatory view showing the reflection 
surface on the bottom portion of the ink tank 7; 
Figs. 1 2A to 1 2C are illustration showing the struc- 
ture of the ink tank 7 according to the second em- 
bodiment; 

Figs. 13A to 1 3C are explanatory views showing a 
concave curved surface reflection portion 1 90 seen 
from various directions, according to the second 
embodiment; 

Fig. 1 4 is a cross section for explaining a concave 
polyhedral portion 200 of the optical prism 180 pro- 
vided on the bottom portion of the ink tank; 
Fig. 1 5 is a cross section for explaining a concave 
polyhedral portion 200 of the optical prism 1 80 pro- 
vided on the bottom portion of the ink tank; 
Figs. 1BA to ISC are explanatory views showing 
first and second modifications of a diffusion portion 
of the optical prism provided on the bottom portion 
of the ink tank; 

Fig. 1 7 is an explanatory view showing a third mod- 
ification of a diffusion portion of the optical prism 
provided on the bottom portion ol the ink tank; 
Fig. 1 8 is an explanatory view showing a modifica- 
tion of the optical prism provided on the bottom por- 
tion of the ink tank; 

Fig. 19 is an explanatory view showing how light 
emitted by a tight emission device 15 of an optical 
unit is reflected on the optical prism on the bottom 
surface of the ink tank and returned to a photore- 
ceptor 16 of the optical unit; 
Figs. 20A and 20B are explanatory views showing 
a first modification o1 the optical prism according to 
the first embodiment; 

Figs. 21 A and 21 Bare explanatory views showing 
a second modification of the optical prism according 
to the first embodiment; 

Figs. 22A and 22B are explanatory views showing 
a modification of the structure of the ink-tank-exist- 
ence detection portion; 

Figs. 23A and 23B are explanatory views showing 
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the structure of a conventional ink-tank-existence 
detection portion; 

Figs. 24A and 24B are explanatory views showing 
a modification oi the diffusion portion; 
Figs. 25A and 25B are an explanatory view and a 
graph respectively showing the structure of the bot- 
tom portion of an ink tank containing plural colors 
of ink as a modification of the ink tank, and showing 
variations in the amount of light received by a pho- 
toreceptor 16; 

Figs. 26A and 26B are explanatory views and Fig. 
26C is a graph, showing the relative position rela- 
tion between the ink tank 7 and an optical unit 14, 
and the relation between their relative positions and 
an amount of light received by a photoreceptor 16; 
Fig. 27 is a flowchart showing a modification of con- 
trol for detecting existence/non-existence of ink and 
existence/non-existence of an ink tank; and 
Fig. 28 is a graph showing variations in the amount 
of received light reflected on the ink tank shown in 
Fig. 9. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[O0S5] Preferred embodiments of the present inven- 
tion will be described in detail in accordance with the 
accompanying drawings. 

[0055] First, a liquid-jet printing apparatus, which is 
commonly used in some of the embodiments employing 
the detection system according to the present invention, 
will be described. 

[0067] Fig. 1 is a perspective view showing a sche- 
matic construction of a printing apparatus, as a typical 
embodiment of the present invention, which includes a 
printhead for performing printing in accordance with an 
ink-jet printing method. In the present embodiment, a 
printhead 1 connected with an ink tank 7 which supplies 
ink thereto construct an ink cartridge 20 as shown in Fig. 
1. Note, in the present embodiment, although the ink 
cartridge 20 is configured such thai the printhead 1 and 
ink tank 7 are separable as will be described later, an 
ink cartridge where a printhead and ink tank are inte- 
grated as a unit may be used. 

[00E8] On the bottom surface of the ink tank 7, a prism 
for detecting existence/non-existence of ink and a con- 
cave light-reflection surface for detecting existence/ 
non-existence of an ink tank are provided. The configu- 
ration thereof will be described later. 
[0069] Referring to Fig. 1 , the printhead 1 is attached 
to a carriage 2 in the manner such that the printhead 
discharges ink downward in Fig. 1. While the carriage 2 
moves along a guide 3, the printhead 1 discharges ink 
droplets to form an image on a print medium (not shown) 
e.g. print paper. Note that the lateral movement {recip- 
rocal movement) of the carriage 2 is realized by rotation 
of a carriage motor 4 via a timing belt 5. The carriage 2 
has an engagement latch 6 which engages with an en- 



gagement slot 7a of the ink tank, fixing the ink tank 7 to 
the carriage 2. 

[0070] Upon printing lor one scan by the printhead, 
the printing operation is suspended, a print medium po- 
s sitioned on a platen 8 is conveyed a predetermined 
amount by driving a feed motor 9, and image forming 
for the subsequent scan is performed by moving the car- 
riage 2 along the guide 3. 

[0071] On the right side of the main body of the print- 
to ing apparatus, a recovery device 10 which performs re- 
covery operation for maintaining a good ink discharge 
condition is provided. The recovery device 10 includes 
a cap 11 for capping the printhead 1 , a wiper 12 for wip- 
ing the ink discharge surface of the printhead 1, and a 

is suction pump (not shown) for sucking ink from the ink 
discharge nozzle of the printhead 1 . 
[0072] The driving force, of the feed motor 9 for con- 
veying a print medium, which is normally transmitted not 
only to the print medium conveyance mechanism, but 

so also to an automatic sheet feeder (ASF) 13. 

[0073] Moreover, on the side of the recovery device 
10, an optical unit 14, consisting of an infrared LED (light 
emission device) 15 and phototransistor (photorecep- 
tor) 16, is provided for detecting existence/non-exist- 

ss ence of ink and existence of an ink tank. These light 
emission device 15 and photoreceptor 16 are arrayed 
in the conveyance direction o1 a print medium (direction 
indicated by the arrow F). The optical uniM 4 is attached 
to a chassis 17 of the main body of the printing appara- 

30 tus. Upon attaching the ink cartridge 20 to the carriage 
2, if the carriage 2 moves to the right from the position 
shown in Fig. 1 , the ink cartridge 20 comes to the posi- 
tion above the optical unit 14. In this position, it is pos- 
sible to detect from the bottom of the ink tank 7, the ink 

35 existence or existence of an ink tank by using the optical 
unit 14 (details will be described later). 
[0074] Next, the configuration for executing print con- 
trol of the above-described apparatus will be described. 
[007S] Fig. 2 is a block diagram showing the structure 

*o of a control circuit of the printing apparatus. In Fig. 2, 
reference numeral 1700 denotes an interface for input- 
ting a print signal; 1701, an MPU; 1702, a ROM for stor- 
ing control programs to be executed by the MPU 1701 ; 
and 1703, a DRAM for storing various data (aforemen- 

*s tioned print signal, print data supplied lo the printhead 
1 and so on). Reference numeral 1704 denotes a gale 
array (G.A.) which controls supplying print data to the 
printhead 1, and also controls data transfer among the 
interface 1700, MPU 1701 and RAM 1703. Reference 

so numeral 1 705 denotes a head driver for driving the print- 
head 1 ; 1 706 and 1 707, motor drivers for driving the feed 
motor 9 and carriage motor 4 respectively. 
[0076] The operation of the foregoing control struc- 
ture will now be described. When the interface 1700 re- 

$S ceives a print signal, the print signal is converted to print 
data for printing in between the gate array 1704 and the 
MPU 1701. Then, as the motor drivers 1706 and 1707 
are driven, the printhead 1 is driven in accordance with 
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the print data transmitted by the head driver 1 70S, per- 
forming printing. 

[0077] Note that reference numeral 1710 denotes a 
display portion comprising an LCD 1711 which displays 
various messages related to a condition o1 printing op- 
eration or the printing apparatus, and an LED lamp 1712 
including various colors for informing the conditions ol 
printing operation or the printing apparatus. 
[0078] Moreover, the MPU 1701 controls the opera- 
tion of an ink-existence/ink-tank-existence detection 
unit 25 which detects ink in the ink tank 7 or existence 
of an ink tank. The ink-existence/ink-tank-existence de- 
tection unit 25 (hereinafter referred to as detection unit 
25) will be described later in detail. 
[0079] Next, an overall configuration of the ink tank 
preferably applicable to the present embodiment will be 
described with reference to Figs. 3 and 4. 
[0080] Figs. 3A and 3B are perspective views show- 
ing an external appearance of a head holder 205 holding 
the ink tank 7 and the printhead 1 . Fig. 3A shows the 
state where the ink tank 7 is detached from the head 
holder 205, while Fig. 38 shows the state where the ink 
tank 7 is held by the head holder 205. Fig. 4 is a sectional 
side view showing an internal structure of the ink tank 7. 
[0081] The ink tank 7 according to the present embod- 
iment, which serves as a discharge-liquid container, has 
a shape of an approximate rectangular parallelepiped, 
and has an atmospheric-air communicating portion 120 
which connects with the internal portion of the ink tank 7. 
[0082] On the bottom wall 7B of the ink tank 7, an ink 
supply pipe 140 having an ink supply opening 140A to 
be served as a discharge-liquid supplying opening is 
formed. In the shipping process, the atmospheric-air 
communicating portion 1 20 is sealed with a film or the 
like, and the ink supply pipe 140 is sealed with a cap, 
which is an ink supply opening sealing material. 
[0083] Reference numeral 160 denotes a resilient le- 
ver formed integratedly on the outer portion of the ink 
tank 7, and a latch 1 60A is provided in the middle of the 
lever. 

[0084] Reference numeral 205 denotes a head holder 
integrating a printhead, where the aforementioned ink 
tank 7 is to be attached. In the present embodiment, ink 
tank 7 including three containers (7C, 7M and7Y), each 
having e.g. cyan, magenta or yellow ink, are held in the 
head holder 205. On the bottom of the head holder 205, 
the printhead 1 which discharges each of the color ink 
is integrally formed. A window is provided on the bottom 
of the head holder 205 so that an ink-existence detection 
portion and an ink-tank-existence detection portion, 
which will be described later, can detect whether or not 
there is ink and whether or not there is an ink tank, in 
cooperation with the optical unit 14 and detection unit 
25. 

[0035] The printhead 1 is formed such that the plural 
discharge orifices of the printhead face downward 
(hereinafter the surface of the printhead where the plural 
discharge orifices are formed will be relerred to as dis- 



charge-orifice surface). 

[00BS] From the state shown in Fig. 3A, the ink tank 
7 is pressed into the head holder 205 such that the ink 
supply pips 140 is engaged with an ink supply pipe re- 

s ceptor (not shown) provided in the printhead 1 and an 
ink passage pipe of the printhead 1 is inserted into the 
ink supply pipe 140. As a result, the latch 160A of the 
lever ISO is engaged with a projection (not shown) 
formed in a predetermined portion of the head holder 

'£> 205, and the ink tank 7 is properly inserted in the head 
holder 205 as shown in Fig. 3B. The head holder 205 
integrating the ink tank 7 is attached to e.g., the carriage 
2 of the printing apparatus shown in Fig. 1 , and become 
ready for printing. In this state, there is a liquid level dif- 

is ference (H) between the level of liquid on the bottom 
portion of the ink tank 7 and the level of liquid on the 
discharge-orifice surface of the printhead 1. 
[0087] Next, the internal structure of the ink tank 7 will 
be described with reference to Fig. 4. 

so [0088] Theinktank7accordingtothepresentembod- 
iment lets air in through the atmospheric -air communi- 
cating portion 120 provided on the ceiling portion of the 
ink tank, and the bottom portion of the ink tank 7 is con- 
nected to the ink supply opening. Inside the ink tank 7, 

2S a negative-pressure generating member accommodat- 
ing chamber 340 including an absorbent material 320 
serving as a negative-pressure-generating member, 
and a substantial-closed liquid storage 360 containing 
liquid ink are separated by a partition wall 380. The neg- 

00 ative-pressure generating member accommodating 
chamber 340 and liquid storage 360 are connected only 
through a passage opening 400 of the partition wall 360 
formed near the bottom portion of the ink tank 7. 
[0089] On the upper wall 7U of the ink tank 7 which 

3s forms the negative-pressure generating member ac- 
commodating chamber 340, plural ribs 420 projected in- 
to the ink tank 7 are formed, and the plural ribs are in 
contact with the absorbent material 320 housed in the 
negative-pressure generating member accommodating 

40 chamber 340 in the compressed form. Between the up- 
per wall 7U and the top surface of the absorbent material 
320, an air bufler room 440 is formed. The absorbent 
material 320 is formed with heat-compressed urethane 
foam, and housed in the negative -pressure generating 

*s member accommodating chamber 340 in the com- 
pressed form so as to produce a predetermined capil- 
larity which will be described later. An absolute value of 
the pore size of the absorbent material 320 for producing 
the predetermined capillarity differs depending on the 

so type of the ink used, dimension of the ink tank 7, position 
of the discharge-orifice surface ot the printhead 1 (liquid 
level difference H) and so on. 

[0090] In the ink supply pipe 140 forming the ink sup- 
ply opening 140A, a disc-shape or cylindrical-shape ink 
ss inducing element 460 is provided. The ink inducing ele- 
ment 460 is formed with a felt made of e.g. polypropyl- 
ene, and is notdelormed easily by exlernal force. In the 
state shown in Fig. 3A where the ink tank is not inserted 
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in the head holder 205. She ink inducing element 460 is 
pushed into the absorbent materia! 320 so as to partially 
compress the absorbent material 320. Therefore, at the 
upper end portion of the ink supply pipe 1-40, a flange is 
formed around the ink inducing element 460. 
[0091] In the ink tank having the above-described 
configuration, whan ink absorbed by the absorbent ma- 
terial 320 is consumed by the printhead 1 , ink is supplied 
to the absorbent material 320 in the negative-pressure 
generating member accommodating chamber 340 from 
the liquid storage 360 through the passage opening 400 
of the partition wall 380. At this time, although the pres- 
sure inside the liquid storage 360 is reduced, air from 
the atmospheric-aircommunicating portion 120, coming 
through the negative-pressure generating member ac- 
commodating chamber 340, is supplied to the liquid 
storage 360 Ihrough the passage opening 400 provided 
on the partition wall 380. and the reduced pressure in 
the liquid storage 360 is compensated. Therefore, even 
if ink is consumed by the printhead 1 , ink is provided to 
the absorbent material 320 in accordance with the con- 
sumed amount, enabling the absorbent material 320 to 
keep a constant amount of ink and maintain a substan- 
tially constant negative pressure to the printhead 1 . Ac- 
cordingly, ink supplied to the printhead is kept stable. As 
the ink absorbed by the absorbent material 320 is con- 
sumed, ink in the liquid storage 360 is consumed. 
[0092] Accordingly, by virtue of having the ink-exist- 
ence detection mechanism in the liquid storage 360 of 
the ink tank to inform a user that ink in the liquid storage 
360 has been consumed, thus letting the user exchange 
the ink tank, the printing apparatus can be used without 
concern of ink shortage. 

[0093] Next, detailed description will be provided on 
the configuration of two embodiments applying the 
present invention to the above-described ink tank. 

<First Embodiment 

[0094] Figs. SA to 5C show Ihe structure of the ink 
tank 7 according to the present embodiment. Herein, 
Fig. 5A is a perspective view showing the external ap- 
pearance of the ink tank 7; Fig. 5B, a bottom view of the 
ink tank 7; and Fig. 5C, a cross-section cut along the 
line A-A' in Fig. 5A. Note that in Figs. 5A to 5C, those 
components explained as the common embodiment in 
Figs. 3 and 4 are assigned with the same reference nu- 
merals, and description thereof will be omitted. Herein- 
after, configuration which is characteristic to the first em- 
bodiment will be described. 

[0095] As shown in Fig. 5A, a triangular notch 250 is 
provided in the lower side wall of the ink tank 7 in the 
present embodiment. Moreover, as shown in Figs. 5B 
and 5C, a prism 180 and a concave curved surface re- 
flection portion 190 are provided on the bollom surface 
of the ink tank 7. The prism 130 is used for detecting 
existence/non-existence of ink which will be described 
later, and the concave curved surface reflection portion 



1 90 is used for detecting exis1ence/non-existence of an 
ink tank which will be described later. 
[0096] The ink tank 7 is formed with translucent light- 
transmitting material, e.g. polypropylene, and on the 
5 bottom surface of the ink tank 7. an optical prism is in- 
tegraiedly formed. 

[0097] The concave curved surface reflection portion 
190 has a curvature with respect to two directions: the 
carriage moving direction and the direction perpendicu- 
io lar thereto (direction F), i.e. the direction in which the 
light emission device 15 and the photoreceptor 16 are 
arranged. The entire area of the concave curved surface 
reflection portion 190 forms the curved surface. 
[0093] The prism 180 is an ordinary triangular prism 
is having a concave portion 200 at the bottom center of 
the triangular prism. An area 210 between the prism 1 SO 
and the concave curved surface reflection portion 1 90 
on the bottom surface of the ink tank 7 has a rough sur- 
face. Therefore, hereinafter, the area 210 wilt be re- 
ferred to as a rough surface portion. Note that although 
the concave portion 200 is a rectangular parallelepiped 
in the presem embodiment, the concave portion may 
take a shape other than a rectangular shape, e.g. a trap- 
ezoid. Thus, hereinafter, the concave portion 200 will be 
referred to as a concave polyhedral portion. 
[0099] As can be seen from Fig. 5C. a part of the side 
walls of the prism 180 contacts against the side wall of 
the ink tank 7, and this contact portion has the notch 
250. Having the notch 250 provides an advantage of in- 
creased molding precision at the time of manufacturing 
the prism 160 and ink tank 7 by injection molding or the 
like, and serves as a diffusion portion of the prism 160 
together with the concave polyhedral portion 200. Note 
that this advantages will be described later in detail. 
[01 00] As can be seen from the Fig. 5B, the rough sur- 
face portion 210 has a circular arc on the side which 
contacts with the concave curved surface reflection por- 
tion 190. The rough surface portion 210 may be struc- 
tured on the same level as the bottom surface of the 
prism 1E0 which constructs the part of the external wall 
of the ink tank 7, or the prism side may be projected 
externally. By this construction, the precision (S/N (sig- 
nal/noise) ratio) in detecting ink is improved. 
[0101] Next, description will be provided on the 
processing for detecting existence/non-existence of ink 
in the ink tank and detecting existence/non-existence of 
an ink tank, with reference to Figs. 6 to S. 
[0102] Figs. 6A to 6C show the relative position rela- 
tion between the ink tank 7 and the optical unit 14, and 
the relation between their relative positions and the 
amount of light received by the photoreceptor 1 6. 
[01 03] Fig. 6A is a cross section o'f the ink tank 7 and 
optical unit 14 when viewed in the direction of ihe arrow 
F shown in Fig. 1 ; Fig. SB, a bottom view of the ink tank 
7 viewed in the direction of the arrow T shown in Fig. 1 ; 
and Fig. BC is a graph showing variations in the amount 
of light received by the photoreceptor 16 according to 
the relative position relation between the ink tank 7 and 
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the optical unit 14 in respect with the carriage moving 
direction. 

[0104] As shown in Figs. 6A and 6B. the optical prism 
1 80 used lor detecting existence/non-existence ot ink is 
provided on the bottom portion of tha ink tank 7. To the 
right of the optical prism 160, the concave curved sur- 
face reflection portion 190 formed with a light-transmit- 
ting material is provided for detecting existence/non-ex- 
istence of an ink tank. This surface is subsided towards 
the inner portion of the ink tank. Between the optical 
prism 1 80 and concave curved surface reflection portion 
1 90, the rough surface portion 21 0 for irregularly reflect- 
ing light is formed. The rough surface portion 210 has a 
relatively higher roughness as compared to a portion op- 
posing to the light emission device IS or photoreceptor 
16 on the bottom surface ot the optical prism 130, and 
the concave curved surface reflection portion 190. 
[0105] By having the above-described configuration, 
existence/non-existence of ink is detected when the op- 
tical prism ISO of the ink tank 7 is positioned relative 1o 
the optical unit 1 4 fixed to the chassis 17, and existence/ 
non-existence of an ink tank is detected when the con- 
cave curved surface reflection portion 1 90 is positioned. 
[0106] Herein, if the ink tank 7 is attached to the car- 
riage 2 and the carriage 2 is moved slowly in the neigh- 
borhood of tha optical unit 14, the amount of light re- 
ceived by the photoreceptor 16 varies as shown in Fig. 
6C. In Fig. 6C, the solid line indicates variations in the 
amount of received light when there is no ink in the ink 
tank 7, and the two-dot chain line indicates variations in 
the amount of received lighl when the ink tank 7 contains 
ink. 

[0107] According to these variations, in the case 
where there is no ink in the ink tank 7, the amount of 
received light shows a maximum value (A) when the op- 
tical prism 180 is positioned directly above ihe optical 
unit U (the range a in Fig. 6C), and shows the second 
peak value (B) when the concave curved surface reflec- 
tion portion 190 is positioned directly above the optical 
unit 14 (range b in rig. 6C). When the rough surface 
portion 210, i.e. the portion between the optical prism 
180 and concave curved surface reflection portion 190, 
is positioned directly above the optical unit 14. the 
amount of received light shows a local minimum value 
(C). Depending on movement of the carriage 2, if a por- 
tion outside the concave curved surface reflection por- 
tion 190 is positioned directly above the optical unit 14 
(range c in Fig. 6C), the amount of received light shows 
substantially the local minimum value (C). 
[0108] Meanwhile, in the case where the ink tank 7 
contains ink, the amount of received tight shows almost 
no change even when the optical prism 1 80 is positioned 
directly above the optical unit 14, but shows the peak 
value (B) when the concave curved surface reflection 
portion 190 is positioned directly above the optical unit 
14 as similar to the case where there is no ink in the ink 
tank 7. Although not shown in the drawing, if the ink tank 
7 is not attached to the carriage 2, the amount of re- 



ceived light shows almost "0\ representing only the 
background light as noise. 

[01 09] Note that since the amount of light received 
during the detection of existence/non-existence of ink 

s may vary depending on the color ot ink being contained 
in the inktank 7, it is preferable to have a large difference 
in the amount of received lighl between a case where 
the ink tank contains ink and a case where the ink tank 
does not contain ink. Meanwhile when detecting exist- 

'0 enca/non-existence of an ink tank, the amount of re- 
ceived light should theoretically show the same value 
as long as the same kind of ink tank is used. In fact, 
because the ink tank according to the present embodi- 
ment has a simple structure, unevenness caused during 

is the manufacturing process is minimum; thus, the 
amount of received light shows almost the same value. 
[0110] Fig. 7A is a block diagram showing detailed 
configuration of the detection unit 25. 
[0111] In the configuration shown in Fig. 7A, the con- 

20 trailer 32 outputs a pulse signal having a predetermined 
duty ratio (DUTY) (%)toan LED driving circuit 30 based 
on a control signal sent by the MPU 1701, and drives 
the light emission device 15 which constructs a part of 
the optical unit 14 in accordance with the duty ratio so 

zs as 1o emit infrared light upon the bottom portion of the 
ink tank 7. 

[0112] The infrared light is reflected upon the optical 
prism 1 80 provided on the bottom portion of the ink tank 
7 and returned to the photoreceptor 1 6 which constructs 
30 the rest of the optical unit 14. The photoreceptor 16, i. 
e. a phototransistor. converts the received light into an 
electrical signal and outputs the electrical signal to a 
low-pass filter (LPF) 31. The low-pass filter (LPF) 31 
transmits only the signal having a low frequency com- 
as ponent of the received electrical signal to the controller 
32, eliminating high frequency noise. The controller 32 
performs A/D conversion on the signal transmitted by 
the low-pass filter (LPF) 31, converting it into a digital 
signal. Then, the converted digital signal is transferred 
40 !o the MFU 1701. 

[0113] Note that the light emission device 15 is an 
LED emitting infrared light 28, and the photoreceptor 1 6 
is a phototransistor for receiving infrared light 29 and 
outputting an electrical signal in accordance with the in- 
*s tensity of the received light, as shown in Fig. 7B. These 
LED and phototransistor are arranged such that they are 
arranged along the conveyance direction of a print me- 
dium as shown in Fig. 1 . 

[0114] Next, description will be provided with refer- 
so ence to the flowchart shown in Fig. 8, regarding control- 
ling for detecting existence/non-existence of ink and ex- 
istence/non-existence of an ink tank in the apparatus 
having the above-described configuration. 
[0115] First in step S1, the MPU 1701 drives the car- 
ss rfage motor 4 via the motor driver 1 707 to move the car- 
riage 2 in the direction indicated by an arrow CR in Fig. 
6A, so that the right edge of the prism 1 80 in the ink tank 
7 is positioned directly above the optical unit 1 4. 
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[0116] Further in step S2. while moving the carriage 
2 directly above the optical unit 14 at a predetermined 
speed in the direction indicated by the arrow CR in Fig. 
SA within the range a shown in Fig. 68, the optical unit 
1 4 is driven at a predetermined duty ratio at a pradeter- s 
mined time interval via the LED driving circuit 30 to con- 
secutively measure the reflected light ol the inlrared light 
emitted by the light emission device IS as an output of 
the low-pass filter (LPF) 31. Then, A/D conversion is 
performed on the measured value and the obtained dig- 'o 
ital value is inputted. By moving the carriage 2 as de- 
scribedabova, if the ink tank 7 is attach edtothe carriage 
2, the photoreceptor 16 receives reflected light from the 
prism 180 provided on the bottom portion of the ink tank 
7 Based on the inputted digital value, a maximum value rs 
is obtained and stored as a value "A" in the DRAM 1 703. 
[0117] Next in step S3, the carriage 2 is moved such 
that the right edge of the concave curved surface reflec- 
tion portion 190 of the ink tank 7 is positioned directly 
above the optical unit 14. 20 
[0118] In step S4, while moving the carriage 2 directly 
above the optical unit 14 at a predetermined speed in 
the direction indicated by the arrow CR in Fig. 6A within 
the range b shown in Fig. 6B, infrared light is emitted by 
the light emission device 15 as similar to step S2 and 2B 
the reflected light of the infrared light is consecutively 
measured as an output of the low-pass filter (LPF) 31. 
Then, A/D conversion is performed on the measured 
value and the obtained digital value is inputted. By mov- 
ing the carriage 2 as described above, if the ink tank 7 30 
is attached to the carriage 2, the photoreceptor 16 re- 
ceives reflected light from the concave curved surface 
reflection portion 190 provided on the bottom portion of 
the ink tank 7. Based on the inputted digital value, a 
maximum value is obtained and stored as a value '8" in 3S 
the DRAM 1703. 

[0119] Further in step S5, the carriage 2 is moved 
such that the right edge of the rough surface portion 210 
is positioned directly above the optical unit 14. 
[01 20] In step S6, while moving the carriage 2 directly 40 
above the optical unit 14 at a predetermined speed in 
the direction indicated by the arrow CR in Fig. 6A within 
a range in between the range b and range a shown in 
Fig. 6B, the reflected light of the infrared light emitted 
by me light emission device 15 is consecutively rneas- « 
ured as an output of the low-pass filter (LPF) 31 as sim- 
ilar to step S2. Then, A/D conversion is performed on 
the measured value and the obtained digital value is in- 
putted. By moving the carriage 2 as described above, if 
the ink tank 7 is attached to the carriage 2, the pholore- so 
ceptor 1 6 receives reflected light from the rough surface 
portion 210 on the bottom portion of the ink tank 7. At 
this stage, even though the ink tank 7 is attached to the 
carriage 2 and the rough surface portion 210 is posi- 
tioned directly above the optical unit 14, since the rough ss 
surface portion 210 irregularly reflects the infrared light 
emitted by the light emission device 1 5, the amount of 
light received by the photoreceptor 16 is considerably 



reduced. 

[0121] Then based on the inputted digital value, a 
minimum value is obtained and stored as a value "C" in 
the DRAM 1703. 

[01 22] Next in stsp S7, the difference (B-C) between 
values B and C stored in steps S4 and S6 is compared 
with a predetermined threshold value "a". Herein, if (B- 
C)<a , the processing proceeds to step S9 where deter- 
mination is made that an ink tank 7 is not attached to 
the carriage 2, and the processing ends. Note that, al 
this stage, processing of notifying a user of "no ink tank 
(or no ink cartridge)" may be performed by, e.g., turning 
on an LED lamp (not shown) provided on the printing 
apparatus. On the other hand, if (B-C)Sa, determina- 
tion is made that an ink tank 7 (ink cartridge 20) is at- 
tached to the carriage 2, and the processing proceeds 
to step SS. 

[0123] In step SB, the difference (A-C) between val- 
ues A and C stored in steps S2 and S6 is compared with 
another predetermined threshold value "p". Herein, if (A- 
C)>jJ , the processing proceeds to step S10 where de- 
termination is made that the ink tank 7 has no ink, and 
the processing ends. Note that, at this stage, processing 
of notifying a user of *no ink' in the ink tank 7 may be 
performed by, e.g., turning on an LED lamp (not shown) 
(different color from the LED lamp used for indicating 
that there is "no ink tank") provided on the printing ap- 
paratus. On the other hand, if (A-C)sp , the processing 
proceeds to step Sn where determination is made that 
the ink tank 7 contains ink, and the processing ends. 
[0124] According to the foregoing processing, for in- 
stance, in the case where there is no ink in the ink tank 
7. the amount of light received by thB photoreceptor 16 
shows the maximum value when the optical prism 180 
is positioned directly above the optical unit 14, shows 
the minimum value when the rough surface portion 21 0 
is positioned directly above the optical unit 14, and 
shows another peak value when the concave curved 
surface reflection portion 190 is positioned directly 
above the optical unit 14. Meanwhile, in the case where 
the ink tank 7 contains ink, the amount of light received 
by the photoreceptor 16 shows the maximum value 
when the concave curved surlace reflection portion 1 90 
is directly above the optical unit 14. 
[0125] Note that in order to minimize the movement 
of the carriage 2 in the above processing, light is first 
emitted on the concave curved surface reflection portion 
190 for detecting existence/non-existence ol an ink 
tank, next the tight is emitted on the rough surface por- 
tion 210 after moving the carriage 2, finally the light is 
emitted on the optical prism 160 after moving the car- 
riage 2, and the photoreceptor 1 6 may receive reflected 
light from each of the above positions. 
[0126] Next, the concave polyhedral portion 200 
which is the most notable feature of the present embod- 
iment will be described with reference to rigs. 9A and 
9B. 

[0127] Figs. 9A and 93 show the structure of the op- 
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tical prism 160 provided on the bottom surface of the ink 
tank 7. Fig. 9A shows the structure of the optical prism 
180 according to the present embodiment; and Fig. 9B, 
the structure of a conventional optical prism 180'. 
[0128] In a case where a conventional ink tank is at- 
tached to the carriage 2, as shown in Fig. 9B ; part of the 
light from the light emission device 15 is reflected on a 
bottom surface 1S0C of the optical prism 160'. Thus, 
along with an increase of the reflected light 107 on the 
bottom surface 180C. component of the reflected tighl 
which is returned to the photoreceptor 16 is increased. 
Theoretically, an amount of light received by the pho- 
toreceptor 16 should decrease if the ink tank 7 contains 
ink' however, in the case of a conventional ink tank, the 
amount of light received by the photoreceptor 16 is in- 
creased, making it unable to accurately detect exist- 
ence/non-existence of ink. 

[01 29] Note that in Fig. 9B, reference numeral 1 06 de- 
notes light emitted by the light emission device 15 and 
is incident perpendicularly to the bottom surface 160C. 
[0130] On the other hand, in the structure shown in 
Fig 9A the concave polyhedral portion 200 is provided 
in the central portion of the optical prism 180. By virtue 
of this in place of the light path of the reflected light re- 
flected by the bottom surface 180C and returned to the 
photoreceptor 16, another light path 27 is formed, thus 
the reflected lighl is diffused. Accordingly, there is less 
possibilities for the photoreceptor 16 to recerve light not 
related to the ink detection, making it possible to con- 
siderably reduce reflected light not related to the ink de- 
tection to be returned to the photoreceptor 16. Further- 
more since the concave polyhedral portion 200 serves 
to prevent deformation ol reflection surlaces 1B0A and 
1 80B of the optical prism 1 80 at the time of molding the 
prism the precisely formed reflection surfaces 1B0A 
and 1S0B contribute to realize the surface of the optical 
prism which surely reflects light. 
[01 31] Fig. 2B shows the amount of light received by 
the photoreceptor 16 in a case where the carriage 2 
holding each of the ink tanks is scanned near the optical 
unit 14. In Fig. 28, the solid line indicates a case where 
the ink tank having the structure shown in Fig. 9A con- 
tains ink, and the dotted line indicates a case where the 
ink tank having the structure shown in Fig. 9B contains 
ink As can be seen, by virtue of having the concave 
polyhedral portion, it is passible to reduce an amount of 
light received by the photoreceptor 16 in a case where 
the ink tank contains ink. Thus, it is possible to reduce 
the threshold value used for ink existence/non-exist- 
ence detection in the above-described processing. 
[01 32] Finally, description will be provided on the con- 
cave curved surface reflection portion 1 90 serving as an 
ink tank detector. 

[0133] Figs. 10A to 10C and 11 show the reflection 
surface on the bottom portion of the ink tank 7. Among 
these drawings, Fig. 10C shows the structure of a con- 
ventional ink lank detection portion provided on the bot- 
tom portion ot the ink tank. As can be seen from Figs. 



10A, 10B and 11, the curved surface of the concave 
curved surface reflection portion 1 90 according to the 
present embodiment has a quadratic surface (sphere 
surface), while the conventional ink tank detection por- 
5 tion has a flat light reflection surface 103 as shown in 
Fig. IOC. 

[0134] In Figs. lOAto 10C and 11, reference numeral 
18 denotes a center of curvature of the concave curved 
surface reflection portion 190, and 19 denotes ink. 
io [0135] First of all, a problem regarding the conven- 
tional ink tank detection will be discussed with reference 
to Fig. 10C. 

[0136] For instance, if a fixed angle with respect to a 
light reflection surface 103 of the optical sensor com- 
rs prising the light emission device 15 and photoreceptor 
16 is inclined from the line perpendicular to the bottom 
surface of the inktank 7, the reflected light will not return 
to the photoreceptor 16; thus, the amount of light re- 
ceived by the photoreceptor 1 6 decreases greatly. 
20 [01 37] As a result, even if an ink tank is properly fixed 
to the printing apparatus and there is no problem in 
terms of printing function, a problem may arise such that 
an inhibit mechanism is activated and printing operation 
of the printing apparatus is terminated. Vice versa, even 
25 if an ink tank is not properly fixed to the printing appa- 
ratus and there is a problem in terms of printing (unction, 
a problem may arise such that the printing operation is 
continued without ink supply, giving damage to the print- 
head. 

30 [0136] The simplest measures to prevent deteriora- 
tion in detection precision due to such factors is to in- 
crease the amount of reflected light such that the signal 
outputted by the sensor has a margin. However, if a 
high-output optical sensor (particularly the light emis- 
3S sion device) is provided, problems arise: e.g. the cost of 
the printing apparatus' main body is increased; the size 
of the optical sensor becomes big; power consumption 
of the printing apparatus is increased and so on. 
[0139] Alternately, applying some material having 
m high reflectivity onto the light reflection surface o1 the 
bottom surface of the ink tank, or coating the light re- 
flection surface by a vacuum evaporation plating or the 
like whereby increasing the amount of reflected light are 
other measures to prevent deterioration in detection 
is precision. However, since an ink tank is a consumable, 
if the aforementioned measures are taken, the running 
cost of the printing apparatus largely increases. 
[0140] Accordingly, in consideration of the abovede- 
scribed problems of the conventional optical prism, the 
so present embodiment (1 ) reduces decline or unevenness 
of an output signal due 1o an error of the fixed angle of 
the optical sensor comprising the light emission device 
and photoreceptor with respect to the reflection surface 
on the bottom surface of the ink tank, and (2) reduces 
SS declines or unevenness of an output signal due to an 
error of the fixed position of the optical sensor compris- 
ing the light emission device and photoreceptor with re- 
spect to a reflection surface. 
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[0141] Fig. 10A illustrates a case where the optical 
unit 1 4 is properly fixed to the apparatus (fixed to a reg- 
ular position). In this case, the optical unit 14 is fixed so 
that a light emission portion of the light emission device 
15 and a light reception portion of the photoreceptor 16 s 
in the optical unit 14 are positioned substantially at the 
center of curvature IS. The center axis of the infrared 
light beam, emitted by the light emission device, passes 
through the center of curvature 18 and is in parallel with 
the line perpendicular to the bottom surface of the ink to 
tank 7. 

[0142] Fig. 10B illustrates a case where the optical 
unit 1 4 is fixed at an inclined angle 6 with respect to the 
line which passes through the center of curvature 1 8 and 
is perpendicular to the bottom surface of the ink tanV 7 'S 
(i.e. error of the fixed angle is 6). Fig. 11 also illustrates 
a case where the light emission portion of the light emis- 
sion device 15 and a light reception portion of the pho- 
toreceptor 1 5 in the optical unit 1 4 are fixed at a position 
slightly away from the center of curvature 1 3. so 
[0143] In a case where there is no deviation in a po- 
sition and angle with respect to fixing the optical unit 14 
as shown in Fig. 1 0A, light emitted by the light emission 
device 15 is reflected on the concave curved surface 
reflection portion 190 and returned to the center of cur- is 
vaturs 18. Therefore, the light is incident upon the light 
reception surface of the photoreceptor 16. Thus, the 
phototransistor of the photoreceptor 16 converts the in- 
cident light into an electrical signal, generating an output 
signal for ink tank detection. 30 
[0144] Meanwhile, since the conventional reflection 
surface is flat as shown in Fig. 10C, if the optical unit is 
fixed at an inclined angle, only a par! of the reflected 
light is returned to the photoreceptor. However, accord- 
ing to the present embodiment, by virtue of the reflection 
surface having the quadratic surface (sphere surface), 
even in a case where the optical unit is fixed at an in- 
clined angle, light emitted by the light emission device 
fixed in the neighborhood of the center of curvature 18 
is reflected upon the concave curved surface reflection *o 
portion 1 90 and is all returned to the center of curvature 
13. 

[0145] Accordingly, the reflected light is focused on 
the center of curvature 18. Thus, even if the optical unit 
is fixed with a deviation angle as shown in Fig. 1 0B, the « 
photoreceptor 16 receives a large amount of light as 
compared to the conventional example shown in Fig. 
IOC. According to experiments, the output from the pho- 
toreceptor 16 is twice as much, compared to the case 
utilizing the flat reflection surface. Therefore, it is possi- so 
ble to increase the signal output for ink tank detection. 
[0146] As has been set forth above, in a case where 
the optical unit 1 4 is fixed in the neighborhood of the 
center of curvature 18 of the concave curved surface 
reflection portion 190 having a sphere surface, even if SS 
the fixing angle is deviated, 1he reflected light from the 
optical unit 14 can be efficiently focused. However, the 
center of curvature 19 is a position where luminous flux 



of the reflected light is the narrowest. Therefore, if the 
optical unit is positioned with deviation, the focus effi- 
ciency considerably declines. Accordingly, in the 
present embodiment, the optical unit 14 is positioned 
slightly behind the center of curvature IS where the lu- 
minous flux is widened. 

[0147] By virtue of the above, even if the optical unil 
is positioned with deviation, a light amount sufficient for 
the photoreceptor 16 to detect an ink tank can be ob- 
tained. 

[01 46] Note that the optical unit 1 4 may be positioned, 
besides the position shown in Fig. 11, slightly before the 
center of curvature, i.e. between the center of curvature 
and the concave curved surface reflection portion 190. 
In this case, the curvature becomes smaller than '.he 
case shown in Fig. 1 1 . 

[0149] Although light outputted by the light emission 
device 1 5 is high-directional beam light, the beam light 
generally has a beam angle of ±10". Meanwhile, since 
the optical unit 14 is fixed with a reasonably correct an- 
gle as shown in Fig. 1 0A in the assembly process of the 
printing apparatus, the error of the fixed angle is not so 
large. Moreover, taking into consideration of the fact that 
the beam fight has a beam angle of ±10°, even if the 
fixed angle has an error to some extent, considerably 
large portion of the light emitted by the light emission 
device 15 is incident upon the concave curved surface 
reflection portion 1 90 as a parallel light. 
[0150] Therefore, using the concave curved surface 
reflection portion 190 having a paraboloid surface, the 
optical unit 14 may be fixBd in the neighborhood of the 
focal point of the paraboloid. By this, a considerably 
large portion of the light emitted by the light emission 
device 15 is incident upon the concave curved surface 
reflection portion 190 as a parallel light, and the reflect- 
ed light is returned to the focai point, i.e. a position where 
the photoreceptor 16 is situated. Therefore, as similar 
to the sphere surface, when compared to the case uti- 
lizing the flat reflection surface, it is possible to increase 
the output from the photoreceptor 16, thus increasing 
the signal output for ink tank detection. Note that also in 
this case, it is preferable to fix the optical unit slightly 
away from the focal point where the luminous flux is con- 
centrated, taking into consideration of a case where the 
optical unit is positioned with deviation. 
[0151] Therefore, according to the present embodi- 
ment described above, by virtue of having the concave 
polyhedral portion in the central portion of the bottom 
surface of the optical prism, it is possible to reduce the 
amount of light, not related to ink detection, reflected 
upon the bottom surface of the optical prism, to be re- 
turned to the photoreceptor. Also, since the light reflect- 
ed on the ink boundary surface of the optical prism and 
returned to the photoreceptor which represents exist- 
ence/non-existence o1 ink mostly contributes to an 
amount of received light in the photoreceptor, it is pos- 
sible to accurately detect existence/non-existence of 
ink. Moreover, since the optical prism having such bot- 



14 



27 



EP 0 860 284 B1 



28 



torn surface portion can be manufactured by injection 
molding, the optical prism can be manufactured very in- 
expensively. 

[0152] Furthermore, by providing on the bottom sur- 
face of the ink tank with the reflection surface having 
quadratic surface e.g.. sphere surface or paraboloid, 
which reflects light emitted from the optical unit compris- 
ing the light emission device and photoreceptor, and by 
fixing the optical unit slightly away from the center of 
curvature or the focal point, even if a fixed angle or po- 
sition of the optical unit is deviated, a light amount suf- 
ficient for the photoreceptor can be obtained. Therefore, 
accurate ink tank detection can be performed. 

<Second Embodiment 

[0153] Figs. 12A to 12C are illustration showing the 
structure of the ink tank 7 according lo the second em- 
bodiment. Herein, Fig. 12A is a perspective view show- 
ing an external appearance of the ink tank 7; Fig. 12B, 
a bottom view of the ink tank 7; and Fig. 12C, a cross 
section cut along the line A-A' in Fig. 12B. Note that in 
Figs. 12A to 12C, the same reference numerals are as- 
signed to compositional parts identical to those ex- 
plained with reference to Figs. 3 and 4 as the common 
embodiment, or those explained with reference to Fig. 
5 as the first embodiment, and description thereof will 
be omitted. Hereinafter, the characteristic configuration 
of the second embodiment will be described. 
[01 54] The in k tank 7 according to the second embod- 
iment has a capacity twice as much as that of the ink 
tank according to the first embodiment shown in Fig. 5, 
for containing frequently-used liquid such as black ink. 
[01 55] The ink tank according to the second embodi- 
ment, which can be attached to and used in the printing 
apparatus described in the common embodiment, com- 
prises: the prism 1 80 having the same structure and ar- 
rangement as that of the ink tank according to the first 
embodiment shown in Fig. 5, the concave polyhedral 
portion 200, concave curved surface reflection portion 
190 and rough surface portion 210. As apparent from 
Fig. 12B, ink supply openings 140A and 140B are pro- 
vided on the bottom surface of the ink tank 7, and the 
above elements, prism, etc. are arranged on the side of 
the opening 140A. 

[0156] The ink tank according to the present embod- 
iment differs from that of the first embodiment in that the 
width of the tank is different, and that the side walls 1 SOD 
and 180E (Fig. 12C) of the prism 1B0 do not contact 
against the external side wall of the ink tank; thus, there 
is no notch on the external wall surface of the ink tank. 
[0157] Next, description will be provided with refer- 
ence to Figs. 1 3A to 1 3C on the concave curved surface 
reflection portion 190 which takes part in the detection 
portion for detecting existence/non-existence of an ink 
tank in the present embodiment. 
[0158] The concave curved surface reflection portion 
190 according to the present embodiment has curved 



surfaces R1 and R2, having different radius of curva- 
tures respectively in two directions; the direction shown 
in the cross sections Fig. SC and Fig. 12C and the di- 
rection perpendicular thereto. Therefore, assuming a 
s case where the ink tank 7 is attached to the carriage 2, 
R1 curves in the carriage scanning direction as shown 
in Fig. 13A, and R2 curves in the direction in which the 
light emission device 15 and photoreceptor 16 are ar- 
ranged as shown in Fig. 1 3B. Note that the concave pol- 
io yhedral portion 200 is omitted in Fig. 13A. 

[0159] Fig. 13C is a perspective view showing only the 
concave curved surface reflection portion 190. As ap- 
parent from Fig. 13C, the concave curved surface re- 
flection portion 190 has different curved surfaces R1 
is and R2 in the two directions. 

[01 60] Herein, generally, if a radius of curvature of the 
curved surface is set small i.e.. a curvature indicated by 
the inverse of the radius of curvature is set large (sharp 
curved surface), the effect of focusing is increased. 
20 However, the amount of light at the focused portion and 
the amount of light at other portions differ largely. On the 
other hand, if the radius of curvature is large, (i.e. re- 
laxed curved surface having a small curvature), it is pos- 
sible to minimize the difference in the amounts of light 
2S at a focused portion and other portions. 

[0161] Accordingly, considering the correspondence 
between the radius of curvature of the concave curved 
surface reflection portion 190 and the arrangement of 
the light emission device 1 5 and photoreceptor 1 6 of the 
30 optical unit 14, it is preferable to have a sharp curved 
surface in the direction of the cross section shown in 
Fig. 13A where the light emission device 15 overlaps 
with the photoreceptor 16, since the distance between 
the light emission device 1 5 and photoreceptor 16 need 
35 not be considered. Meanwhile, it is preferable to have a 
relaxed curved surface in the direction of the cross sec- 
tion shown in Fig. 13B which is parallel to the direction 
where the light emission device 15 and photoreceptor 
16 are arranged, since the distance between the light 
40 emission device 15 and photoreceptor 16 needs to be 
considered. Therefore, in the present embodiment, the 
radius of curvature of R1 is set smaller than that of R2. 
[0162] Further, taking into consideration the corre- 
spondence between the moving direction of the carriage 
is 2 and the radius o1 curvature of the concave curved sur- 
face reflection portion 1 90, since the carriage 2 is moved 
to delect the maximum value of the received amount of 
light in the range having a predetermined width accord- 
ing to the present embodiment, the present embodiment 
so employs, as the curved surface parallel to the carriage 
moving direction as shown in Fig. 13A, the surface hav- 
ing an ideal radius of curvature taking into account of a 
distance between the light emission device 15 and pho- 
toreceptor 1 6, which provides superior focusing capa- 
ss bility. By this, it is possible to properly detect the portion 
1 90 which provides superior focusing capability by mov- 
ing the carriage 2. 

[0163] On theotherhand, since the detection position 
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cannot be adjusted by tha carriage 2 with respect to the 
direction perpendicular to the carriage scanning direc- 
tion, it is preferable to have more relaxed curved surface 
compared to the ideal radius of curvature, i.e. curve hav- 
ing a large radius of curvature. 

[01 64] Herein, with respect to the carriage moving di- 
rection, in order to prevent size-enlargement of a print- 
ing apparatus because of that of a carriage, it is prefer- 
able to have as thin width of an ink tank as possible in 
terms of the carriage moving direction. Taking this point 
into consideration, in the first and second embodiments 
o! the present invention, the side surface of the prism is 
arranged orthogonal to the carriage moving direction, 
and the concave curved surface reflection portion is pro- 
vided adjacent to the prism along with the carriage mov- 
ing direction. Moreover, in order to detect existence/ 
non-existence ot ink and existence/non-existence of an 
ink tank by a single sensor while efficiently utilizing such 
limited bottom surface of the ink tank, the light emission 
device 1 5 and photoreceptor 1 6 according to the printing 
apparatus of the present invention are arranged such 
that the direction in which the light emission device 15 
and photoreceptor 1 6 of the optical unit 1 4 are arranged 
is approximately orthogonal to the moving direction of 
the carriage 2. 

<Other Modification> 

[0165] The foregoing description has been provided 
on the embodiment of the main portion of the present 
invention. Hereinafter, some modifications applicable to 
these embodiments will be described. 
[01 66] Note that the following description is applicable 
to each of the aforementioned embodiments unless 
stated otherwise, and each of the modifications and ap- 
plication examples may be flexibly combined. 

[Diffusion Portion (e.g. concave polyhedral portion) of 
Prism] 

[0167] First, description as well as supplemental ex- 
planation will be provided, with reference to Figs. 14 to 
17, on a modification of the diffusion portion {e.g. con- 
cave polyhedral portion) of the prism, which is the most 
notable feature of the present invention. 
[0168] Each ot the above described embodiments 
has the concave polyhedral portion serving as a diffu- 
sion portion for diffusing the light reflected on the exter- 
nal wall surface of the ink tank, preventing tha light from 
relurningtothe photoreceptor 16. Herein, the depth and 
width of the concave portion of the concave polyhedral 
portion of the prism will be explained with reference to 
Figs. 14 and 15. Figs. 14 and 15 are cross sections for 
explaining the concave polyhedral portion 200 of the op- 
tical prism 1 80 provided on the bottom portion of the ink 
tank. 

[0169] In Figs. I4and 15. referencehl and h2 denote 
depths of the concave polyhedral portion; and t1 and t2, 



widths ot the concave polyhedral portion. 
[01 70] The concave polyhedral portion 200 serves to 
prevent deformation of the reflection surfaces 1 BOA and 
180B of the prism at the time of molding the prism 180 
s by injection molding or the like. In fact, if the concave 
polyhedral portion 200 is made large, and the thickness 
between an inner comer of the concave surface of the 
concave polyhedral portion 200 and the reflection sur- 
face of the prism 180 is made close to the thickness of 
'o the wall surface of ths ink tank 7, the reflection surfaces 
180A and 1S0B can be formed precisely. This contrib- 
utes to forming an optical prism surface which properly 
reflects light. To improve formation precision of the re- 
flection surfaces 180Aand 180B of the prism 160, it is 
15 preferable, in a case of a triangular prism, that the re- 
flection surfaces 130A and 1S0B are symmetrical with 
respect to the central axis passing the peak of the trian- 
gular prism. On the other hand, if the concave polyhe- 
dral portion 200 is made too large, the light path of fight 
20 emitted by the light emission device 15 of the optical unit 
14 is narrowed, making it difficult to secure a sufficient 
amount of light to be returned to the photoreceptor 1 S. 
[0171] Considering a case where the light emitted by 
the light emission device 15 is ideal parallel light, when 
25 the depth hi of the concave polyhedral portion 200 is 
approximately the same as the thickness of the wall sur- 
face constructing the ink tank 7, the reflection surfaces 
of the prism can be formed with high precision while ef- 
ficiently utilizing the boundary area between the reflee- 
30 tion surfaces ISO A and 180B, and the internal wall sur- 
face of the ink tank. The width t1 of the concave poly- 
hedral portion 200 can be determined based on a light 
path of the luminous flux of the parallel light which is 
closest to the concave portion. In reality, light emitted by 
3S the lighl emission device 1 5 is diffused as shown in Fig. 
15. Therefore, the depth and width of the concave pol- 
yhedral portion 200 become smaller compared to the 
case of parallel light, i.e. inevitably become hi >h2 and 
M»t2. However, in practice, when the depth of the con- 
<o cave polyhedral portion is approximately the same as 
the thickness of the wall surface constructing the ink 
tank 7. the reflection surfaces of theprism can be formed 
with high precision while efficiently utilizing the bound- 
ary area between the reflection surfaces 180A and 
45 180B. and the internal wall surface of the ink tank. 
[0172] Note that, in view of the molding precision as 
set forth above, it is preferable to make the thickness of 
the wall surface of the ink tank 7 the same as the thick- 
ness between the inner corner of the concave surface 
50 of the concave polyhedral portion 200 and the reflection 
surface of the prism 180. Therefore, as shown in Fig. 
14, practically the height (H1) of the prism is preferably 
set 1.5 to 4 times as large as the thickness (H2) of the 
wall surface {bottom surface) of the ink tank depending 
ss on the material used or the shape of the sensor, al- 
though it may be set smaller if the distance between the 
light emission device 15 and photoreceptor 16 is short. 
In the first and second embodiments, the height HI is 
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aboul 2.5 times as large as the thickness H2. 
[0173] Furthermore, each ol the foregoing embodi- 
ments discloses the configuration having the concave 
polyhedral portion as a diffusion portion. However, the 
diffusion portion may be of another form as long as it 
has the function to diffuse the light reflected on the ex- 
ternal wall surface of the ink tank, thus preventing the 
light from returning to the photoreceptor 16. Therefore, 
various modifications of the diffusion portion are possi- 
ble. 

[01 74] Figs. 1 6A to 1 6C are explanatory views show- 
ing the first and second modifications of the diffusion 
portion of the optical prism provided on the bottom por- 
tion of the ink tank 7. Fig. 16A is a cross section of the 
ink tank 7 cut along the print sheet conveyance direc- 
tion; Fig. 16B, a bottom view of the ink tank 7 seen in 
the direction indicated by an arrow T in Fig. 1 ; and Fig. 
16C, an explanatory view showing the second modifica- 
tion of the diffusion portion of the optical prism provided 
on the bottom portion of the ink tank 7. 
[01 75] The ink tank 7 is formed with translucent light- 
transmitting material, e.g. polypropylene, and on the 
bottom surface of the ink tank 7, an optical prism is in- 
tegratedly formed. 

[0176] Referring to Fig. 16A, reference numerals 
1B0A and 180B denote reflection surfaces serving as 
the boundary surface to ink as similar to Figs. 14 and 
1 5, and reference numeral 26 denotes a light path of the 
light which is perpendicularly incident upon the bottom 
surface 180C from the light emission device 15, reflect- 
ed on the reflection surfaces 180A and 1B0B, and re- 
turned to the photoreceptor 16. In the present embodi- 
ment, as shown in Fig. 16B, a part (area 180F indicated 
by hatching) of the bottom surface 180C is not smooth, 
but is processed into a rough surface as compared to 
other areas on the bottom surface of the optical prism. 
[0177] Moreover in Fig. 16B, reference numerals 23 
and 24 respectively denote areas where the light path 
26 passes through the bottom surface 180C. 
[0173] As apparent from the foregoing configuration, 
in the light emitted on the bottom surface 1S0C by the 
light emission device 15, light other than the light pass- 
ing through the area 23 is mostly diffused on the area 
180F having the rough surface. Therefore, the amount 
of light reflected on the area 180F and returned to the 
photoreceptor 16 is considerably reduced. In other 
words, the light received by the photoreceptor 16 is 
mostly the light passing the light path 26. 
[0179] Moreover, referring to Fig. 16C, taking into 
consideration of ihe light reflected on the bottom surface 
180Cof the optical prism or the surrounding area thereol 
on the bottom surface of the ink tank, an area 1806 oth- 
er than the areas 23 and 24 has a rough surface. 
[0180] Thus, by virtue of the first and second modifi- 
cations of the diffusion portion, it is possible to shut out 
light other than that reflected on the reflection surfaces 
180A and 180B, which is unnecessary to ink detection. 
[0181] Fig. 17 is an explanatory view showing the third 



modification of the diffusion portion of the optical prism 
provided on the bottom portion of the ink tank 7. 
[0182] According to Fig. 17, a rough surface 200' is 
formed on the concave portion of the concave polyhe- 
s dral portion 200 provided at the canter of the bottom sur- 
face of the optical prism 180. By this, it is possible to 
further reduce reflected light not related to the ink de- 
tection to be returned to the photoreceptor 1 6. 

ir> [Prism] 

[0183] Next, an application example of a prism serv- 
ing as an ink-existence/non-existence detection portion 
will be described with reference to Figs. 18 to 21. 

is [0184] Each of the foregoing embodiments employs 
a triangular prism as an ink-existence/non-exisience de- 
tection portion. The prism according to the present in- 
vention is formed with a light-transmitting material, and 
has a surface constructing a part of the external wall 

20 surface of the ink tank and plural reflection surfaces 
which are different from the surface. The reflection sur- 
faces which are in contact with ink have a predetermined 
angle with respect to the path of light emitted by the light 
emission device 15. The prism is structured such that, 

2S in a case where light is incident upon the surface con- 
structing a part of the external wall of the ink tank, the 
amount of light reflected on the reflection surfaces and 
coming through the surface constructing the part of the 
external wall ot the ink tank is different depending on 

30 whether or not the ink tank contains ink. Herein, the plu- 
ral reflection surfaces are provided in the internal wall 
surface of the ink tank. Therefore, the prism is not limited 
to a triangular prism, but may be a cylindrical prism as 
shown in Fig. 18. 

3S [0185] According to Fig. 18, a cylindrical prism 22 is 
used as the optical prism. In the central portion of the 
prism 22. a concave portion 22' is provided, and the sur- 
face of the concave portion 22' is processed into a rough 
surface, compared to other areas on the bottom surface 

jo of the prism 22. By this, it is possible to reduce reflected 
light not related to the ink detection to be returned to the 
photoreceptor 16. Moreover, by utilizing such cylindrical 
prism, even in a case where light emitted by the light 
emission device 15 is diffused light, the light can be fo- 

4S cused. 

[0186] Furthermore, with regard 1o the prism, the side 
surface ol the prism may have a rough surface com- 
pared to the reflection surfaces of the optical prism, as 
shown in Fig. 1 9. 
so [0187] Fig. 19 is an explanatory view showing how 
light emitted by the light emission device 1 5of the optical 
unit is reflected on the optical prism on the bottom sur- 
face of 1he ink tank and returned to the photoreceptor 
1 6 of the optical unit. Note that the reference numerals 
assigned to the components in Fig. 1 9 are the same as 
those described before, and description thereof will be 
omitted. In addition, the diffusion portion explained 
above is also omitted in Fig. 1 9. Herein, prism side walls 
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190D and 190E have a rough surface as compared to 
the reflection surfaces of the optical prism. 
[0188] By having the rough surface on the side wall 
of the prism, it is possible to prevent reflected light not 
related to the reflection surfaces from returning to the 
photoreceptor 16. Meanwhile, in a case where the side 
surface has a mirror surface, ft ink is attached only on 
the side surface but not on the reflection surfaces, the 
amount of light received by the photoreceptor 1 6 is larg- 
er as compared to the case where ink is completely ex- 
hausted. Therefore, in the case where existence/non- 
existence of ink is detected according to the processing 
of the first and second embodiments of the present in- 
vention, the amount of received light is always larger 
than the threshold value. Therefore, determination of no 
ink is not affected. In view of the above, whether to have 
a mirror surface or a rough surface on the side surface 
of the prism may be appropriately selected depending 
on the detection processing in a printing apparatus 
used. 

[0189] Furthermore, in each of the foregoing embod- 
iments and modifications of the present invention, the 
bottom surface 1 80C of the prism 1 80 which constructs 
a part of the external wall of the ink tank is described as 
a flat surface. However, the light-incident side (surface 
on which light is incident) and/or the reflected-light-exit 
side {surface from which reflected light exits) may have 
a convex surface to focus the light. Such modification is 
shown in Figs. 20A, 20B, 21 A and 21 B. 
[0190] Figs. 20A and 20B are explanatory views 
showing the first modification of the optical prism ac- 
cording to the first embodiment, and Figs.. 21 A and 21 B 
are explanatory views showing the second modification 
of the optical prism according to the first embodiment. 
In these drawings, Figs. 20A and 21 A are cross sections 
of the main portion of the prism and Figs. 20B and 21 B 
are bottom views of the ink tank 7 in the neighborhood 
of the prism. The optical prism shown in Figs. 21 A and 
21 B as the second modification does not include the 
concave polyhedral portion 200. 
[01 91] Furthermore, in Figs. 20A to 21 B. the same ref- 
erence numerals as those components already de- 
scribed above are assigned, and description thereof will 
be omitted. Herein, description will be provided only on 
the components characteristic to the modifications. In 
these drawings. 71 denotes an internal wall surface of 
the ink tank 7; 70, an externa! wall surface of the ink 
tank 7; 1 80C. the bottom surface (convex surface) hav- 
ing a convex surface shape; and 200", a reflected-light 
diffusion portion (intersection portion). Note that al- 
though the structure shown in Figs. 21 A and 21 B does 
not have the concave polyhedral portion 200, the inter- 
section portion 200' where the left and right convex sur- 
faces intersect, serves as the diffusion portion. 
[01 92] As described above, by having a convex shap e 
for the surface on the light-incident side and/or the sur- 
face on the reflected-light exit side, it is possible to in- 
crease the amount o1 light related to ink detection, even 



if the light emitted by the light emission device 1 5 is dif- 
fused light An optimal value may be decided for a radius 
of curvature of the convex surface 180C, based on a 
beam angle of light emitted by the light emission device 
s 1 5 used, the distance between the light emission device 
15 and ink tank 7 or the like. 

[0193] As further modification of the modifications of 
the prism shown in Figs. 20 and 21 , the side facing the 
photoreceptor 16 may be provided as a flat surface. By 
is this, even in a case where positioning precision of the 
ink tank 7 and the light emission device 15 is bad, re- 
flected light can be detected. 

[01 94] Note that it goes without saying that the prism 
according to the present invention is applicable regard- 
's less of the direction arranged to the ink tank. 

[Structure of Ink-Tank-Existenca/Non-Existence 
Detection Portion] 

20 [0195] In the above-described embodiments, exist- 
ence/non-existence of an ink tank is detected by utilizing 
the concave curved surface reflection portion 190 pro- 
vided on the ink tank 7. However, detection of ink tank 
existence/non-existence can be realized by providing a 
25 reflector in which the amount of light reflected by the 
reflector and received by the photoreceptor 16 does not 
change regardless of ink existence/non-existence in the 
ink tank. Therefore, various modifications are possible. 
[0196] Herein, modification of the tnk-tank-existence/ 
30 non-existence detection portion will be described with 
reference to Figs. 22A, 22B, 23A and 23B. 
[0197] Figs. 22A and 22B show a modification ot the 
structure of the ink-tank-existence/non-existence de- 
tection portion, while Figs. 23A and 23B show the struc- 
35 tura of a conventional ink-tank-existence/non-existence 
detection portion. Note that the same reference numer- 
als as those components already described above are 
assigned in Figs. 22A to 23B, and description thereof 
will be omitted. Herein, description will be provided only 
40 on the components characteristic to the modifications. 
[0198] In Figs. 22A and 22B, reference numeral 191 
denotes a light reflection surface formed with a light- 
transmitting material, provided on the ink tank 7. for de- 
tecting existence/non-existence of an ink tank; and 
*s 191a, an internal wall surface of the ink tank having an 
area rougher than the light reflection surface 191. Figs. 
22A shows a case where the ink tank contains ink, and 
Fig, 22B shows a case where the ink tank does not con- 
tain ink. 

so [01 99] When the ink tank 7 contains ink, light emitted 
by the light emission device 15 is partially reflected on 
the light reflection surface 1 91 and returned to the pho- 
toreceptor 16 as shown in Fig. 22A. Another part of the 
light i.e., the refracted light, passes through the bottom 

ss wall ot the ink tank 7 to the internal wall surface 191a, 
then are again refracted at the internal wall surface 191a 
and penetrans into the internal space ol the ink tank 
(ink container). On the other hand, when the ink tank 7 
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does not contain ink, as shown in Fig. 228, the retracted 
light penetrated into the bottom wall of the ink tank 7 is 
irregularly reflected on the internal wall surface 191a. 
Thus, the light is not returned to the photoreceptor 16. 
Accordingly, the amount of light received by the photore- 
ceptor 16 does not change much in either cases. 
[0200] in the conventional method of ink-tank-exist- 
ance/non -existence detection, a mere light-transmitting 
material is used in a part of the bottom surface of the ink 
tank 7 as shown in Figs. 23A and 23B. As similar to Figs. 
22A and 22B, Fig. 23A shows a case where the ink tank 
contains ink, and Fig. 23B shows a case where the ink 
tank does not contain ink. Reference numeral 192 de- 
notes a light-transmitting material serving as an ink- 
tank-existence/non-existence detection portion; and 
1S2a, an internal wall surface of the ink tank formed with 
the light-transmitting material which contacts with ink. 
[0201] Comparing the case of Figs. 23A and 23B with 
the case of Figs. 22A and 22B, if the ink tank 7 contains 
ink the amount of light received by the photoreceptor 
16 'is the same as that of Figs. 22A and 22B; but if the 
ink tank 7 does not contain ink, the light reflected on the 
internal wall surface 192a of the conventional ink tank 
is returned to the photoreceptor 16. Therefore, the 
amount of light in the case of Fig 23B is increased, com- 
pared to the case of Fig. 23A. 

[0202] Thus, in the conventional method of detecting 
existence/non-existence of an ink tank, the outputted 
signal is changed depending on whether or not the ink 
tank contains ink. However, in the present embodiment, 
the ink-tank-existence/non-existence detection portion 
is made into a concave surface shape in order to in- 
crease lha amount of light received in a case where the 
ink tank contains ink, minimizing the influence of exist- 
ence/non-existence of ink. Furthermore in the present 
embodiment, the amount of received light is made sub- 
stantially constant as described in the above modifica- 
tion, thus making it possible to accurately detect the ex- 
istence/non-existence of an ink tank regardless of 
whether or not the ink tank contains ink. 
[0203] Such structure of having an irregular reflection 
surface in the internal wall surface may be employed by 
the ink-tank-existence/non-existence detection portion 
as described in the above modification, or may be ap- 
plied to the range surface portion, which is used for cal- 
ibrating the detection processing, described in the fore- 
going embodiment of the present invention. In this case, 
it is preferable that the ink-tank-existence/non-exist- 
ence detection portion has a concave surface shape as 
described in each of the foregoing embodiments, to en- 
sure a large amount of light received by the photorecep- 
tor. 

[0204] Moreover, in a case where the ink-tank-exist- 
ence/non-existence detection portion is provided to the 
ink tank in addition to the ink-existence/non-existence 
detection portion, it is preferable to have a diffusion por- 
tion for diffusing light in between the ink-exlstence/non- 
existence detection portion and ink-tank-existence/non- 



existence detection portion, as described above In the 
above embodiments, the rough surface portion 210 is 
provided in between the optical prism 180 and the con- 
cave curved surface reflection portion 1 90 as a diffusion 
s portion where light is irregularly reflected. However, the 
present invention is not limited to this, but various mod- 
ifications may be considered. 

[0205] Figs. 24A and 24B show the modification of the 
diffusion portion. 

ro [0206] For instance, as shown in Fig. 24A. a concave 
portion 211 may be provided, in place of the rough sur- 
face portion 210, in between the optical prism 1S0 and 
the light reflection surface 1 91 in order to decrease the 
amount of light received by the photoreceptor 16. Atter- 

is nately, as shown in Fig. 24B, the surface of the concave 
portion 211 may be further processed into a rough sur- 
face 212, so as to assure the reduced amount of light. 



[Structure of Liquid Container] 

20 

[0207] Next, a modified structure of the ink tank (liquid 
container) to which the present Invention is applicable 
will be described. 

[0208] Although each of the foregoing embodiments 
2S of the present embodiment describes the liquid contain- 
er comprising: a negative-pressure generating member 
accommodating chamber, having ink supply openings 
and an a1mospheric-air communicating portion, for ac- 
commodating a negative-pressure-generating member; 
SO and a substantially enclosed liquid container having a 
passage opening connected to the negative-pressure 
generating member accommodating chamber, the ap- 
plication of the present invention is not limited to such 
container. In practice, as long as the container has a 
3S liquid reservoir portion capable of directly containing liq- 
uid in the neighborhood of the ink-existence/non-exist- 
ence detection portion, it is applicable. 
[0209] Furthermore, in each of the foregoing embod- 
iments, the container contains one lype of ink. However, 
40 as shown in Fig. 25A, the container may have plural 
types of liquid. 

[0210] Figs. 2SA and 25B show a modification of the 
ink tank. Fig. 25 A shows the structure of the bottom por- 
tion 01 an ink tank containing plural colors of ink, and 
45 Fig. 25B shows variations in the amount of light received 
from the bottom portion of the ink tank. 
[0211] In this modification, the ink tank is divided into 
three compartments as shown in Fig. 25A, each con- 
taining different colors of ink (yellow (Y), magenta (M) 

so and cyan (C)). In this case, optical prisms 180a, 180b 
and 160c are provided respectively on the bottom por- 
tions of these compartments, and rough surface por- 
tions 210a and 210b are formed in between the three 
optical prisms for irregularly reflecting light. 

55 [0212] In a case where the ink tank 7 having the above 
construction is attached to the carriage 2 and the car- 
riage 2 is moved, the amount of light received by the 
photoreceptor 16 changes as shown in Fig. 253. As ap- 
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parent from Fig. 25B, by virtue of forming the rough sur- 
face portions 210a and 2l0b in between the optical 
prisms on the bottom surface of the ink tank 7, the 
amount of received light shows the minimum value in 
between the optical prisms. Thus, the amount of light 
received from each optical prism has less influence of 
the neighboring optical prisms. Note that in Fig. 253, the 
solid line indicates a case where all the ink compart- 
ments are empty, and the two-dot chain line indicates a 
case where there is only M ink Ie1t. 
[0213] Note that although each of the above-de- 
scribed embodiments of the present invention compris- 
es the ink-existence/non-existence ink-tank-existence/ 
non-existence detection portion and detection portion, 
the embodiment may comprise only the ink-existence/ 
non-existence detection portion if ink-tank detection is 
not necessary. 

[0214] Further, in the foregoing embodiments and 
modifications, the liquid container has been described 
as an ink tank for containing ink. However, the present 
invention is not limiled to this. For instance, the liquid 
contained therein may be liquid other than ink, e.g. 
processing liquid for water-proofing an image printed on 
a print medium and/or for enhancing the image quality. 
[0215] Therefore, according to the principle of the de- 
tection system of the present invention, the liquid con- 
tained in the liquid container is not limited to ink or the 
aforementioned processing liquid, but may be any liquid 
as long as an absolute refractive index between air and 
the liquid is different. 

[0216] More specifically, so long as the above condi- 
tion is satisfied and the amount of received light differs 
depending on existence/non-existence of contents in 
the container, the difference in the amount of received 
light can be made larger by the diffusion portion; thus, 
the contents in the container is not limited to liquid. For 
instance, it may be solid ink which liquefies at or above 
the fusing point. In this case, the liquid-jet printing ap- 
paratus integrating the container may have means lor 
taking the solid ink out of the container and liquefying 
the ink. 

[Sequence] 

[0217] Next, modification of the control processing 
applicable to the detection system according to the 
present invention will be described with reference to 
Figs. 26A to 27. 

[0218] Figs. 26A and 26B are explanatory views and 
Fig. 26C is a graph, showing the relative position relation 
between the ink tank 7 and an optical unit 14, and the 
relation between their relative positions and an amount 
of light received by the photoreceptor 16. Figs. 2SAand 
26B differ from Figs. 6A and 6B in that a flat-type light 
reflection surface 191 is used and that the rough surface 
portion 210 has a rectangular shape. Since other por- 
tions are the same, description thereof will be omitted. 
[0219] Fig. 27 is a flowchart showing control for de- 



tecting existence/non-existence of ink and detecting ex- 
istence/non-existence of an ink tank according to the 
modification. Note that the basic flow of the control is 
identical to that explained in the first embodiment. How- 

s ever, according tothe modification, calibration is not per- 
formed, and the maximum amounts of light received at 
the ink-existencemon-existence detection portion and 
ink-tank-existence/non-existence detection portion are 
directly compared with a threshold value. 

io [0220] Hereinafter, the modification will be briefly de- 
scribed with reference to Figs. 26 and 27. 
[0221] First in step S100, the carriage 2 is moved so 
that the right edge of the light reflection surface 191 (in- 
dicated by an arrow b in Fig. 26A) is positioned directly 

is above the optical unit 14. in step Si 10, while moving the 
carriage 2 in the direction indicated by an arrow CR at 
predetermined speed, infrared light is emitted by the 
light emission device 15, the reflected light is consecu- 
tively measured as an output of the low-pass filter (LPF) 

20 31 , A/D conversion is performed on the measured value, 
the maximum value is obtained based on the converted 
digital value, and the obtained value is stored in the 
DRAM 1703 as a value "A". 

[0222] In step S120, the carriage 2 is further moved 
in the direction indicated by an arrow CR so that the right 
edge ol the optical prism 180 {indicated by arrowa in 
Fig. 26A) is positioned directly above 1he optical unit 14. 
in step SI 30, while moving the carriage 2 in the direction 
indicated by the arrow CR at predetermined speed, re- 

30 fleeted light of the infrared light which is emitted by the 
light emission device 15 as similar to step S110 is con- 
secutively measured as an output of the low-pass filter 
(LPF) 31 , A/D conversion is performed on the measured 
value, the maximum value is obtained based on thecon- 

35 verted digital value, and the obtained value is stored in 
the DRAM 1703 as a value "B". 

[0223] Next, in step S140, the value "A" is compared 
with a predetermined threshold value "a". If A<a, the 
processing proceeds to step S160 where determination 

•*o is made that an ink tank 7 is not attached to the carriage 
2, and the processing ends. Meanwhile, if Aaot, deter- 
mination is made that theinktank7(ink cartridg e 20) is 
attached, and the processing proceeds to step S150. 
[0224] In step SI 50, the value "B" is compared with 

<s another predetermined threshold value "ji". Herein, if 
B>jJ, the processing proceeds to step SI 70 where de- 
termination is made that the ink tank 7 has no ink, and 
the processing ends. Meanwhile, if B^p, the processing 
proceeds to step SI SO where determination is made 

50 that ink tank 7 has ink, and the processing ends. 

[0225] As sat forth above, according to the processing 
steps described in the foregoing embodiments and 
modifications of the present invention, by virtue of the 
fact that the maximum value in a predetermined range 

55 is detected, even if positioning is not accurate because 
of a margin of each component constructing the appa- 
ratus or fluctuation of positioning of the ink tank and op- 
tical unit and so forth, it is possible to accurately detect 
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existence/non-existence of inkand existence/non-exist- 
ence of an ink tank. 

[0226] Furthermore, according to the above process- 
ing since the maximum value in a predetermined range 
is detected, the ink-axistence/non-existence detection 
portion may merely be configured such that an amounl 
of light received by the photoreceptor is different de- 
pending on existence/non-existence of ink, and the ink- 
tank-existence/non-existence detection portion may 
merely be configured such that an amount of light re- 
ceived by the sensor is constant regardless of exist- 
ence/non-existence of ink in the ink tank, but is different 
when an ink tank is not attached. Moreover, there is an 
advantage in this case that the diffusion portion is not 
always necessary in between the ink-existence/non-ex- 
istencs ink-tank-existence/non-existence detection por- 
tion and the detection portion. 

[0227] On the other hand, in the structure according 
to each embodiment of the present invention, the 
amount of light received by the photoreceptor when the 
ink-extstence/non-existence detection portion detects 
no ink is larger than the amount of light received by the 
photoreceptor when the ink-tank-existence/non-exist- 
ence detection portion detects existence of an ink tank, 
regardless of the type of ink. Since the amount of light 
received by the photoreceptor when the ink-tank-exist- 
ence/non-existence detection portion detects existence 
of an ink tank is substantially constant regardless of the 
type of ink, it is possible to delect existence/non-exist- 
ence of ink and/or existence/non-existence of an ink 
tank by processing other than that of the foregoing em- 
bodiments and modifications. 

[0228] For instance, the detection may be realized by 
driving the optical unit, while scanning the carriage, and 
obtaining a maximum value X for both the ink-existence/ 
non-existence ink-tank-existence/non-existence detec- 
tion portion and detection portion. If the maximum value 
X is larger than the aforementioned threshold value fJ 
(X£P), determination is made that there is an ink tank 
but no ink' if p>X>a. determination is made that there is 
an ink tank and ink; and if <x2X, determination is made 
that there is no ink tank. In this processing, since the 
detection results at the ink-existence/non-existence de- 
tection portion and ink-tank-existence/non-existence 
detection portion are dealt within one range, advantages 
are atlained such that position adjustment of a carnage 
is easy, and a memory may store only one maximum 
value. 

[0229] As set forth above, according to the liquid con- 
tainer of the present invention, by having a structure 
such that an amount of reflected light at the mk-tank- 
existence/non-existence detection portion is less than 
that of the ink-existence/non-existence detection por- 
tion when there is no liquid in the container, the detection 
processing in the detection system becomes more flex- 
ible Note that even in this case, it is preferable to pro- 
vide a diffusion portion in between the ink-existence/ 
non-existence detection portion and ink-tank-existence/ 



non-existence detection portion because the signal 
used for detecting existence/non-existence of an ink 
tank can be surely discriminated from the signal for de- 
tecting existence/non-existence of ink, thus enabling ac- 
s curate detection. 

[0230] Accordingly, it is possible to improve reliability 
of the detection as to whether or not there is ink and/or 
whether or not there is an ink tank by utilizing an ink tank 
having a diffusion portion and the processing described 
10 in each of the above embodiments according to the 
present invention. 

[0231] Note that in the liquid container comprising: a 
negative-pressure generating member accommodating 
chamber, having ink supply openings and an atmos- 
rs pheric-air communicating ponton, for accommodating a 
negative-pressure-generating member, and a substan- 
tially enclosed liquid container having a passage open- 
ing connected to the negative-pressure generating 
member accommodating chamber, the aforementioned 
20 state of 'no ink" indicates the state where the liquid con- 
tainer has no ink but the negative-pressure generating 
member accommodating chamber still has available 
ink. 

[0232] Therefore, after making the determination of 
ss "no ink' according to the aforementioned processing, 
the number of dots corresponding lo ink discharge may 
be counted based on print data. When th e counted value 
becomes higher than a counted number corresponding 
to the amount of ink in the negative-pressure-generating 
30 member, information indicative of no ink in the negative- 
pressure generating member accommodating chamber 
is displayed on the display screen, requesting a user to 
refill ink or exchange the container. As described above, 
ink in the liquid container can be efficiently used. Such 
35 information may be displayed on the display unit 1710 
provided on the main body of the printing apparatus 
shown in Fig. 1, or may be displayed on a screen of a 
computer which gives instruction of printing. 

40 [Liquid-jet Printing Apparatus] 

[0233] The liquid-jet printing apparatus described in 
the foregoing embodiments is capable of printing at high 
density and high speed, thus can be utilized as output 
*s means of a data processing system, e.g. a copying ma- 
chine, facsimile apparatus, an electric typewriter, word 
processor, printer serving as an output terminal ol work 
station, portable printer provided in a personal compu- 
ter, optical disc device, video camera or the like. In this 
so case, the liquid-jet printing apparatus is configured so 
as to be adaptive to the function and operating environ- 
ment of these apparatuses. 

[0234] Therefore, it goes without saying that the ap- 
plicable area of the liquid container according to the 
ss present invention is not limited to a mere printer, but may 
be extended to various apparatuses such as a facsimile 
apparatus or copying machine and the like. 
[023S] As many apparently widely different embodi- 
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ments of the present invention can be made without de- 
parting from the scope thereof, it is to be understood 
that the invention is not limited to the specific embodi- 
ments thereof except as defined in the appended 
claims. 3 



Claims 

1. A detection system comprising: to 

optical means (14) including a light amission 
unit (IS) for emitting light to a liquid container 
(7) and a light receptor ( 1 6) for receiving reflect- 
ed light of the emitted light; >s 
a prism (ISO) formed with light transmitting ma- 
terial, said prism (1B0) having a surface (180C) 
constructing a part of an external wall surface 
of the liquid container (7) and plural reflection 
surfaces (180A, 180B), which are different from zo 
said surface (1S0), each being in contact with 
liquid and having a predetermined angle with 
respect to a light path of the emitted light; and 
determination means (25, 1701) for determin- 
ing whether or not the liquid in the liquid con- ?s 
tainer (7) exists based on the reflected light of 
the light emitted on said prism (180) and re- 
ceived by said optical means (14), character- 
ized in that 

said liquid container (7) has a diffusion portion 30 
(200), provided in between a portion opposing 
to the light emission unit (15) and another por- 
tion opposing to the light receptor (16) of said 
prism (180). for diffusing light reflected on the 
external wall surface of the liquid container (7) 35 
so as to prevent the reflected light from return- 
ing to the light receptor (16) of said optical 
means (14). 

2. The detection system according to claim 1 , wherein *o 
said prism is provided on the bottom surface portion 

of the liquid container. 

3. The detection system according to claim 1 , wherein 
said diffusion portion is a concave polyhedral por- *s 
tion provided in the center of the bottom surface por- 
tion of said prism. 

4. The detection system according to claim 1 , wherein 
said diffusion portion is a rough surface provided in 50 
the center of the bottom surlace portion of said 
prism. 

5. The detection system according to claim 1, further 
comprising a detection portion provided in the ss 
neighborhood of said prism, in cooperation with 
said optical and determination means, for when 
light is emitted by said optical means, determining 



whether or not the liquid container exist by reflecting 
a predetermined amount of light regardless of 
whether or not the liquid in the liquid container ex- 
ists. 

6. The detection system according to claim 5, wherein 
said detection portion is a concave curved surface 
portion provided on the external wail surface of the 
liquid container. 

7. The detection system according to cla im 5, wherein 
the amount of light, reflected on said detection por- 
tion, detected by the light receptor, is in between an 
amount of light reflected on said prism in a case 
where the liquid container contains liquid and an 
amount of light reflected on said prism in a case 
where the liquid container does not contain liquid. 

8. The detection system according to claim 5, further 
comprising a second diffusion portion, different from 
said diffusion portion, which is provided in between 
said prism and said detection portion, for diffusing 
light reflected on the external wall surface of the 
container, thereby preventing the reflected light 
from returning to the light receptor. 

9. The detection system according to claim 1 , wherein 
said determination means comprises: 

maximum value detection means for respec- 
tively obtaining maximum values of an amount 
of reflected light received when the liquid con- 
tainer and said optical means are within respec- 
tive predetermined ranges; 
comparison means for comparing the maxi- 
mum values detected by said maximum value 
detection means with respective predeter- 
mined threshold values; and 
discrimination means for discriminating wheth- 
er or not the liquid in the liquid container exists 
and whether or not 1he liquid container exists, 
based on the comparison result obtained by 
said comparison means. 

1 0. A liquid-jet printing system comprising a printing ap- 
paratus and a liquid container (7), wherein the print- 
ing apparatus comprises: 

a container holding portion (205) capable of 
holding said liquid container (7) which contains 
liquid; 

optical means (14), provided near said contain- 
er (7) holding portion, including a light emission 
unit (15) for emitting light to the liquid container 
(7) and a light receptor (16) for receiving reflect- 
ed light of the emitted light; and 
detection means (25, 1701) for detecting 
whether or not liquid in the liquid container (7) 
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exists, based on the reflected light of the light 
emitted by the light emission unit (15) and re- 
ceived by the light receptor (16); and 
wherein the liquid container (7) held by said 
container holding portion (205) comprises: 

a prism (190) formed with light transmit- 
ting material, said prism (180) having a surface 
(180C) constructing a part of an external wall 
surface of the liquid container (7) and plural re- 
flection surfaces (180A, 180B). which are dif- 
ferent from said surface (180C), each being in 
contact with liquid and having a predetermined 
angle with respect to a light path of the emitted 
light, 

characterized by comprising a diffusion por- 
tion (200) provided in between the light reception 
portion and light reflecting portion ol said prism 
(180). for diffusing light reflected on the external 
wall surface of the liquid container (7) so as to pre- 
vent the reflected light from returning to the light re- 
ceptor (16) of said optical means (14). 

11. A liquid container for use in the detection system 
' according to claim 1, the liquid container (7) com- 
prising: 

a liquid storage (360) for reserving liquid; and 
a liquid supply opening (1 40A) for supplying the 
liquid reserved in the liquid storage (360) to an ■ 
external; 

wherein, said surface (180C) of the prism (180) 
constructing a part of an external wall surface 
of the liquid container (7) constructs a part of 
an external wall surface of the liquid storage 
(360), and 

wherein said diffusion portion of said prism 
(180) is a concave polyhedral portion (200) 
whose shape is different from that ol the prism 
portion formed by the plural reflection surfaces 
(180A, 1808) of the prism (180), said concave 
polyhedral portion (200) being provided on the 
surface of the prism (180) which constructs a 
part of the external wall surface of said liquid 
storage (260). 

1 2 The liquid container according to claim 1 1 , 

' wherein said prism is provided on the bottom sur- 
face portion of the liquid container. 

13 The liquid container according to claim 11, 

' wherein a concave depth of the concave polyhedral 
portion is about a thickness of an external wall sur- 
face whose part is constructed by said prism. 

14 The liquid container according to ctaim 11 , 

' wherein a side surface of said prism partially con- 
tacts against a part of an external wall surface of 



said liquid container, and a notch is provided in the 
external wall surface which the side surface of said 
prism partially contacts against. 

15. The liquid container according to claim 11, 

wherein among surfaces, of said prism, forming a 
part of the external wall surface ol said liquid con- 
tainer, at least one o! the surfaces separated by said 
concave polyhedral portion has a convex surface. 

The liquid container according to claim 11, 
wherein an internal surface ol the concave portion 
of said concave polyhedral portion has a rough sur- 
face. 

The liquid container according to claim 11, 
wherein the plural reflection surfaces of said prism 
have a smooth surface and the side surface of said 
prism has a rough surface so as to irregularly reflect 
20 light. 

18. The liquid container according to claim 11, 
further comprising a detection portion provided in 
the neighborhood of said prism, when light Is emit- 

ss ted by external optical means, for reflecting a pre- 
determined amount of light regardless of whether 
or not the liquid exists in the liquid container. 

19. The liquid container according to claim 18. 
30 wherein said detection portion is a concave surface 

portion provided on the external wall surface of the 
liquid container. 



16, 
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20. The liquid container according to claim 18, 
further comprising a diffusion portion provided in 
between said prism and the detection portion, for 
diffusing light reflected on the external wall surface 
of the liquid container, thereby preventing the re- 
flected light from returning to a lighl receptor of said 
external optical means. 

21. A liquid container (7) attachable/detachable to/from 
a printing apparatus having optical means (14) in 
which a light emission unit (15) and a light receptor 
(16) are fixed with a predetermined space, the con- 
tainer comprising: 

a liquid storage (360) for reserving liquid; 
a liquid supply opening (1 40 A) for supplying the 
liquid reserved in said liquid storage (360) to an 
external; and 

a first detection portion (180) provided on a sur- 
lace of said liquid storage (360), wherein when 
light is emitted, said first detection portion (1 80) 
reflects different amounts of light depending on 
whether or not the liquid in said liquid storage 
(360) exists; 

wherein said container (7) is movable relative 
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to the optical means (14), 

characterized by comprising 

a second detection portion (190) provided in 
the neighborhood of said first detection portion s 
(180). wherein when light is emitted, said second 
detection portion (190) reflects a predetermined 
amount of light, which is in between an amount of 
reflected light in a case where said first detection 
portion (130) detects existence of liquid and an J£ 
amount of reflected light in a case where said first 
detection portion (1 80) detects non-existence of liq- 
uid. 

22. The liquid container according to claim 21 , wherein is 
said first detection portion is a light-transmitting 
prism provided on the bottom surface of said tiquid 
storage. 

23. The liquid container according to claim 21 , wherein 
said second detection portion is a concave curved 
surface portion provided on the external wall sur- 
face of said liquid container. 

24. The liquid container according to claim 23, wherein ss 
a radius of curvature of said concave curved sur- 
face portion is larger in a first direction than a sec- 
ond direction, said first direction being parallel to a 

line connecting a light incident portion and light re- 
flecting portion of said first detection portion, the 30 
second direction being perpendicular to the first di- 
rection. 

25. The liquid container according to claim 21 , wherein 

an internal wall surface of said liquid container as 
where said second detection portion is arranged 
has a rough surface. 

26. The liquid container according to claim 21 , further 
comprising a diffusion portion, provided in between *o 
said first detection portion and said second detec- 
tion portion, for diffusing light reflected on the exter- 
nal wall surface of said liquid container, thereby pre- 
venting the light from returning to the light receptor. 

27. The liquid container according to claim 26. wherein 
said second delection portion is a concave curved 
surface portion provided on the external wall sur- 
face of said liquid container, 

said diffusion portion is a rough surface formed 
integratedly on the external wall surface of the 
bottom surface of said liquid container, and 
an end portion of the concave curved surface 
portion is a part of a circular arc 

28. The liquid container according 1o claim 26, wherein 
said diffusion portion is further projected outwardly 



from the external wall surface of said container as 
compared to said first detection portion, or is situ- 
ated on the same surface level. 

29. A liquid-jet printing apparatus in which a liquid con- 
tainer (7) according to claim 24 is mounted, charac- 
terized by comprising: 

a carriage (2) capable of holding said liquid 
container (7) and scanning in the second direc- 
tion; 

optical means (14), provided along a scanning 
path of said carriage (2), capable of emitting 
light to said first and second detection portions 
(ISO, 190) of said liquid container (7) and re- 
ceiving reflected light; 

control means (1701) for controlling to drive 
said optical means (14) while moving said liquid 
container (7) by said carriage (2) in the neigh- 
borhood of said optical means (14); and 
detection means (25, 1 701 ) for detecting exist- 
ence/non-existence of liquid in said liquid con- 
tainer (7) and existence/non-existence of said 
liquid container (7), based on the reflected light 
received by said optical means (14), 
wherein the light emission unit (15) and light re- 
ceptor (16) of said optical means (17) are ar- 
ranged in the first direction. 

30. The liquid-jet printing apparatus according to claim 
29, wherein said detection means comprises: 

maximum value detection means for respec- 
tively obtaining maximum values of an amoum 
of received reflected light when a relative por- 
tion of said liquid container and said optical 
means are within respective predetermined 
ranges; 

comparison means lor comparing the maxi- 
mum values detected by said maximum value 
detection means with respective predeter- 
mined threshold values; and 
determination means for determining exist- 
ence/non-existence of liquid in said liquid con- 
tainer and/or existence/non-existence of said 
liquid container, based on the comparison re- 
sult obtained by said comparison means. 



31. A liquid container (7) comprising: 

a liquid storage (360} for reserving liquid; 
a liquid supply opening (140 A) for supplying the 
liquid reserved in said liquid storage (3S0) to an 
external portion; and 

a first detection portion (1 80) provided on a sur- 
face of said liquid storage (360), wherein when 
light is emitted, said first detection portion (1 SO) 
reflects different amounts of light depending on 
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whether or not liquid in said liquid storage (360) 
exists 

characterized by comprising 

a second detection portion (1 90) provided in the 
neighborhood ol said first detection portion 
(180), wherein when light is emitted, said sec- 
ond detection portion (190) reflects a predeter- 
mined amount ol light; and 
a diffusion portion (210), provided in between 
said firs! detection portion (1 80) and said sec- 
ond detection portion (190), for diffusing light 
reflected on the external wall surface of said liq- 
uid container (7), thereby preventing the light 
from returningto an externally provided light re- 
ceptor (16). 

32. The liquid container according to claim 31 , wherein 
said first detection portion and said second detec- 
tion portion are provided on the bottom surface of 
said liquid container. 

33. The liquid container according to claim 31 , wherein 
said diffusion portion is further projected outwardly 
from the external wall surface of said container as 
compared to said first detection portion, or is situ- 
ated on the same surface level. 

34. The liquid container according to claim 31 , wherein 
said diffusion portion is a rough surface formed in- 
tegratsdly on the external wall surface of the bottom 
surface of said liquid container. 

35. The liquid container according to claim 31 , wherein 
said diffusion portion is a concave portion formed 
on the external wall of the bottom surface of said 
liquid container. 

36. The liquid container according to claim 31 . further 40 
comprising: 

plural liquid storages capable of respectively 

reserving plural types of liquid; and 

plural prisms corresponding to said plural liquid 4S 

storages, 

wherein a diffusion portion is provided in be- 
tween said plural prisms. 

37. A liquid-jet priming apparatus for performing print- so 
ing by discharging liquid, comprising: 

a liquid container (7) having a first detection 
portion (1 80) on at least one surface of said liq- 
uid container (7); 

a carriage (2) capable of holding said liquid 
container (7) and scanning along a direction in 
which the first detection portion (1S0) is ar- 
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ranged; 

optical means (14), provided along a scanning 
path of said carriage (2), capable of emitting 
light to the first detection portion (180) of said 
liquid container (7) and receiving reflected light; 
control means (1701) tor controlling to drive 
said optical means (1 4) while moving said liquid 
container (7) by said carriage (2) in the neigh- 
borhood of said optical means (14); and 
detection means (25. 1701) for detecting exist- 
ence/non-existence of liquid in said liquid con- 
tainer (7) and/or existence/non-existence of 
said liquid container (7). based on reflected 
light received by said optical means (1 4), 

characterized in that said liquid container (7) has a 
second detection portion (190) arranged adjacent 
to the first detection portion (180) in the scanning 
direction of said carriage (2), wherein said optical 
means (14) emits light also to the second detection 
portion (1 90) and receives reflected light there from 
and in that said detection means (25, 1701) 
comprises: 

maximum value detection means for respec- 
tively obtaining maximum values of an amount 
of received reflected light when a relative por- 
tion of said liquid container (7) and said optical 
means (14) are within respective predeter- 
mined ranges; 

comparison means for comparing the maxi- 
mum values detected by said maximum value 
detection means with respective predeter- 
mined threshold values; and 
determination means for determining exist- 
ence/non-existence of liquid in said liquid con- 
tainer (7) and/or existence/non-existence of 
said liquid container (7), based on the compar- 
ison result obtained by said comparison 
means. 

38. The liquid-jet printing apparatus according to claim 
37, wherein said determination means first deter- 
mines existence/non-existence of said liquid con- 
tainer, then determines existence/non-existence of 
liquid in said liquid container. 

39. The liquid-jet printing apparatus according to claim 
37, further comprising minimum value detection 
means for obtaining a minimum value of an amount 
of reflected light detected at a predetermined por- 
tion other than the first detection portion or the sec- 
ond detection portion, 

wherein said comparison means compares 
differences between the maximum values obtained 
by said maximum value detection means and the 
minimum value detected by said minimum value de- 
tection means, with predetermined threshold val- 
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ues respectively. 

40. The liquid-jet printing apparatus according to claim 
37, wherein said liquid container comprises: 

s 

a negative-pressure generating member ac- 
commodating chamber, having a liquid supply 
opening and an atmospheric-air communicat- 
ing portion, for accommodating a negative- 
pressure-generating member; and '0 
a liquid storage, having a passage opening 
connected to said negative-pressure generat- 
ing member accommodating chamber and 
forming a substantially enclosed space, 
wherein after said determination means in co- w 
operation with the first detection portion detects 
existence/non-existence of liquid in said liquid 
container, a number of dots corresponding to 
liquid droplets discharged is counted and a re- 
quest for exchanging said liquid container is *o 
displayed before consuming liquid in the nega- 
tive-pressure generating member accommo- 
dating chamber. 

41 . The liquid-jet printing apparatus according to claim 2S 
37, further comprising an ink-jet printhead which 
serves as a liquid-jet head unit and performs print- 
ing by discharging ink. 



(16) are fixed with a predetermined space, said liq- 
uid container (7) being movable with relative to said 
optical means (14); and 

a prism ( 1 SO) formed with light transmitting ma- 
terial, having a surface (180C) constructing a 
part of an external wall surface of said liquid 
container (7) and plural reflection surfaces 
(1 SOA, 1 SOB), which are different from said sur- 
face (1 SOC), each being contact with liquid and 
having a predetermined angle with respect to a 
light path of light, characterized by comprising: 
a diffusion portion (200) provided on a surface 
of said prism (1 80) constructing a part of an ex- 
ternal wall surface of said liquid container (7), 
for diffusing light reflected on an external wall 
surface of said container (7), thereby prevent- 
ing the light from returning to the light receptor 
(16), 

wherein said diffusion portion (200) is provided 
in between a light incident portion of the prism 
(180) for receiving light from the light emission 
portion and a light reflecting portion of the prism 
(1S0) for reflecting the light intended to return 
to the light receptor (1 6). 

45. The liquid container according to claim 44, further 
comprising: 



42. The liquid-jet printing apparatus according to claim 30 
41 , wherein said printhead is a printhead which dis- 
charges ink by utilizing heat energy, and includes 
heat energy transducers for generating heal energy 

!o be applied to the ink. 

35 

43. A light amount change receiving system for emitting 
light on a prism (180) and receiving reflected light 
of the emitted light, said prism (ISO) formed with 
light transmitting material, having a surface (180C) 
constructing a part of an external wall surface of a *> 
container (7) and plural reflection surfaces (180A, 
180B), which are different from said surface (1S0C), 
each being contact with contents of the container 

(7) and having a predetermined angle with respect 
to a light path of the emitted light, characterized by « 
comprising: 

a diffusion portion (200), provided in between 
a light incident portion of the prism (180) opposing 
to light emission means (15) and a light reflecting 
portion, of the prism (180), opposing to light recep- so 
tbn means (16), for diffusing light reflected on an 
external wall surface of the container (7), thereby 
preventing the light from returning to the light recep- 
tion means (1 6). 

ss 

44. A liquid container (7) attachable/detachable to/from 
a printing apparatus having optical means (14) in 
which a light emission unit (15) and a light receptor 



a negative-pressure generating member ac- 
commodating chamber, accommodating a neg- 
ative-pressure-generating member and having 
a liquid supply opening and an atmospheric -air 
communicating portion; and 
a liquid storage, having a passage opening 
connected to said negative-pressure generat- 
ing member accommodating chamber and 
forming a substantially enclosed space, 
wherein said prism is provided in said liquid 
storage. 



Pstentanspruche 

1. Erfassungssyslem, das lolgendes aufweist: 

eine optische Einrichtung (14), die eine Licht- 
aussendeeinheit (15) zum Aussenden von 
Licht zu einem Flussigkeitsbehafter (7) und ei- 
nen Lichtempfanger (16) zum Empfangen von 
reflektierten Licht des ausgesendeten Lichts 
enthalt; 

einaus einem lichtubertragenden Mate rial aus- 
gebildetes Prisma (180), wobei das Prisma 
(160) eine einen Abschnitt etner auBeren 
Wandflache des Russigkeitsbehalters (7) bil- 
dende Flache (180C) und viele Reflexionsfla- 
chen(180A, 180B)hat,dieverschieden vonder 
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Flache (180) sind, wobei jede in Kontakt mil 
FiOssigkeit ist und hinsichtlich Bines Lichtpfads 
des ausgesendeten Lichis einen vorbestimm- 
ten Winkel hat; und 

eine Bestimmungseinrichtung (25, 1701), urn 
au1 der Grundlage des an dem Prisma (180) re- 
flektierten und durch die optische Einrichtung 
(14) empfangenen Lichts des ausgesendeten 
Lichts zu bestimmen, ob die Flussigkeit in dem 
Flussigkeitsbehalter (7) vorhanden ist Oder 
nicht, 

dadurch gekennzeichnet, dass 

der Flussigkeitsbehalter (7) einen Diflusions- 
abschnitt (200) hat. der zwischen einam Abschnilt 
des Prismas (1S0) gegenuber der Lichtaussende- 
einheit (15) und einem anderen Abschnitt gegen- 
uber dem Lichtempfanger (16) vorgesehen ist, um 
Licht zu streuen, das an der auQeren Wandflache 
des Flussigkeitsbehalters (7) reflektiert wird, umso 
zu verhindern, dass das reflektierte Licht zu dem 
Lichtempfanger (16) deroptisehen Einrichtung (14) 
zuruckkehrt 

Eriassungssystem gemaB Anspruch 1, 

wobei das Prisma an dem unteren Flachen- 
abschnitt des Flussigkeitsbehalters vorgesehen ist. 

3. Eriassungssystem gemafl Anspruch 1. 

wobei der Diffusionsabschnitt ein konkaver 
polyedrischer Abschnitt ist. der an der Mitte des un- 
teren Flachenabschnitts des Prismas vorgesehen 
ist, 

4. Eriassungssystem gemaR Anspruch 1 , 

wobei der Ditlusionsabschnitt eine rauhe Fla- 
che ist, die an der Mitte des unteren Flachenab- 
schnitts des Prismas vorgesehen ist. 

5. Eriassungssystem gemaB Anspruch 1, 

dass des weiteren einen in der Nachbarschaft 
des Prismas vorgesehenen Erfassungsabschnitt 
aufweist, um in Zusammenwirkung mit der opti- 
schen Einrichtung und der Bestimmungseinrich- 
tung zu bestimmen, ob der Flussigkeitsbehalter 
vorhanden ist oder nicht. indem ungeachlet des- 
sen, ob die FIQssigkeit in dem Flussigkeitsbehalter 
vorhanden ist oder nicht, eine vorbestimmte Licht- 
menge reflektiert wird, wenn Licht durch die opti- 
sche Einrichtung ausgesendet wird. 

6. Eriassungssystem gema(3 Anspruch 5, 

wobei der Erfassungsabschnitt ein konkav 
gekrummter Flachenabschnitt ist, der an der aufle- 
ren Wandflache des Flussigkeitsbehalters vorgese- 
hen ist. 

7. Eriassungssystem gemaO Anspruch 5, 



wobei die an dem Erfassungsabschnitt reflek- 
tierte und durch den Lichtempfanger erfasste Licht- 
menge zwischen eineran dem Prisma in einem Fall 
reflektierten Lichtmenge, bei dem der Flussigkeits- 
s behaltsr FiOssigkeit enthalt, und einer an dem Pris- 
ma in einem Fall reflektierten Lichtmenge liegt, bei 
dem der Flussigkeitsbehalter kerne Flussigkeit ent- 
halt. 

'o a. Erfassungssyslem gema(3 Anspruch 5, 

dass des weiteren einen von dem Diffusions- 
abschnitt verschiedenen zweiien Diffusionsab- 
schnitt autweist, der zwischen dem Prisma und dem 
Erfassungsabschnitt vorgesehen ist, um Licht zu 

is streuen, das an der auReren Wandflache des Be- 
halters reflektiert wird, wodurch verhindert wird, 
dass das reflektierte Licht zu dem Lichtempfanger 
zuruckkehrt. 

so 9. Erfassungssystem gemaB Anspruch 1, 

wobei die Beslimmungseinrichtung folgendes 
aufweist: 

eine Maximalwertbestimmungseinrichtung 

zs zum jeweiligen Erhalten von Maximalwerten ei- 

ner empfangenen reflektierten Lichtmenge, 
wenn der Flussigkeitsbehalter und die oplische 
Einrichtung innerhalb verschiedener vorbe- 
stimmter Bereiche sind; 

30 eine Vergleichseinrichtung zum Vergleichen 

der durch die Maximalwerterfassungseinrich- 
tung erfassten Maximalwerte mit verschiede- 
nen vorbestimmten Schwellwerten; und 
eine Unterscheidungseinrichtung, um auf der 

35 Grundlage des durch die Vergleichseinrichtung 

erhaltenen Vergleichsergebnisses zu unter- 
scheiden, ob die Flussigkeit in dem Flussig- 
keilsbehalter vorhanden ist oder nicht und ob 
der Flussigkeitsbehalter vorhanden ist oder 

40 nicht. 

10. Flussigkeitsstrahldrucksystem, das ein Druckgerat 
und einen Flussigkeitsbehalter (7) aufweist, wobei 
das Druckgerat folgendes aufweist: 

45 

einen Behalterhalteabschnitt (205). der den 
Flussigkeitsbehalter (7) hallen kann, der eine 
Flussigkeit enthalt; 

eine nahe an dem Behalterhalteabschnitt (205) 
so vorgesehene optische Einrichtung (14), die ei- 

ne Lichtaussendeeinheit (15) zum Aussenden 
von Lichl zu dem Flussigkeitsbehalter (7) und 
einen Lichtempfanger (16) zum Empfangen 
von reflekliertem Licht des ausgesendeten 
ss Lichts enthalt; und 

eine Bestimmungseinrichtung (25, 1701), um 
aul der Grundlage des refleklierten Lichts des 
durch die Lichtaussendeeinheit (15)ausgesen- 
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del en und durch den Lichtemplanger (1 6) emp- 
fangenen Lichts zu bestimmen, ob eine Flus- 
sigkeit in dem Flussigkeitsbehalter (7) vorhan- 
den ist Oder nicht; und 

5 

wobei der durch den Behalterhalteabschnitt 
(20S) gehalteno Flussigkeitsbehalter (7) (olgendes 
aufweist: 

ein aus einem lichtObertragenden Material 
ausgebildetes Prisma (180), wobei das Prisma •*» 
(1BO) eine einen Abschnitt einer auGeren Wandfla- 
che das FlOssigkeitsbehalters (7) bildende Flache 
(160C) und viele Reflexionsflachen (180A, 180S) 
hat, die verschiedan von der Flache (180C) sind, 
wobei jede in Kontakt mit Flflssigkeit ist und hin- 
stchtlich eines Lichtpfads des ausgesendeten 
Lichts einen vorbestimmten Winkel hat, 

gekennzeichnet durch 

einen zwischen dem Lichtempfangsabschnitl 
und dem Lichtreflexionsahschnitt des Prismas 20 
(180) vorgesehenen Diffusionsabschnitt (200) zum 
Slreuen von an der auGeren Wandflache des FlOs- 
sigkeitsbehalters (7) reflektiertem Licht, um so zu 
vemindem, dass das reflektierte Licht zu dem Licht- 
empfanger (16) der optischen Einrichlung (14) zu- zs 
ruckkehrt. 

11. Flussigkeitsbehalter zum Gebrauch bei dem Erfas- 
sungssystem gemaG Anspruch 1, 

wobei der Flussigkeitsbehalter (7) iolgendes so 
aufweist: 

einen Flussigkeitsspeicher (360) zum Aufbe- 
wahren einer Flussigkeit; und 
eine FlOssigkertszufuhrungsoffnung (140A) 35 
zum Zufuhren der in dem Flussigkeitsspeicher 
(360) aufbewahrten Flussigkeit zu einem auRe- 
ren Absohnitl; 

wobei die einen Abschnitt einer auGeren Wand- 
flache des rlussigkeitsbehalters (7) bildende 40 
Flache (180C) des Prismas (180) einen Ab- 
schnitt einer auGeren Wandflache des FlOssig- 
keitsspeichers (360) bildet, und 
wobei der Diffusionsabschnitt des Prismas 
(180) ein konkaver pofyedrischer Abschnitl <s 
(200) ist, dessen Form unterschiedlich zu der- 
jenigen des durch die vielen Reflexionsflachen 
(180A, 180B) des Prismas (180) gebildeten 
Prismenabschnitts ist, wobei der konkave po- 
lyedrische Abschnitt (200) an der Flache des so 
Prismas (180) vorgesehen ist, die einen Ab- 
schnitt der auGeren Wandflache des FlOssig- 
keitsspeichers (360) bildet. 

12. Flussigkeitsbehalter gemaG Anspruch 11, ss 

wobei das Prisma an dem unteren Flachen- 
abschnitt des FlOssigkeitsbehalters vorgesehen ist. 



13. Flussigkeitsbehalter gemaB Anspruch 11, 

wobei eine konkave Tiefe des konkaven po- 
lyedrischen Abschnitts ungefahr einer Dicke einer 
auGeren Wandflache entspricht, deren Abschnitt 
durch das Prisma gebildet ist 

14. Flussigkeitsbehalter gemaG Anspruch 11, 

wobei eine Seitenflache des Prismas teilwei- 
se in einen Kontakt mil einem Abschnitt einer au- 
8eren Wandflache des FlOssigkeitsbehalters ist 
und eine Kerbe an der auGeren Wandflache vorge- 
sehen ist. die mit der Seitenflache des Prismas teil- 
weise in Kontakt ist. 

15. Flussigkeitsbehalter gemaG Anspruch 11. 

wobei bei den Flachen des Prismas, die einen 
Abschnitt der auGeren Wandflache des FlOssig- 
keitsbehalters ausbilden, zumindest eine der von 
dem konkaven polyedrischen Abschnitt getrennten 
Flachen eine konvexe Flache hat. 

1S. Flussigkeitsbehalter gemaB Anspruch 11, 

wobei eine innere Flache des konkaven Ab- 
schnitts des konkaven polyedrischen Abschnitts ei- 
ne rauhe Flache hat. 

17. Flussigkeitsbehalter gemaG Anspruch 11, wobei die 
vielen Reflexionsflachen des Prismas eine glatte 
Flache haben und die Seitenflache des Prismas ei- 
ne rauhe Flache hat, um so unregelmaRig Licht zu 
reflektieren. 

18. Flussigkeitsbehalter gemaG Anspruch 11, 

dass des weiteren einen in der Nachbarschatt 
des Prismas vorgesehenen Erfassungsabschnitt 
aufweist, um ungeachtet dessen, ob die Flussigkeit 
in dem Flussigkeitsbehalter vorhanden ist oder 
nicht. eine vorbestimmte Lichtmenge zu reflektie- 
ren, wenn Licht durch die auGere optische Einrich- 
tung ausgeser.dat wird. 

19. Flussigkeitsbehalter gemiB Anspruch 18, wobei 
der Erfassungsabschnitt ein an der auGeren Wand- 
flache des FlOssigkeitsbehalters vorgesehener 
konkaver Flachenabschnitt ist. 

20. Flussigkeitsbehalter gemaG Anspruch 18, 

der des weiteren einen zwischen dem Prisma 
und dem Erfassungsabschnitt vorgesehenen Diffu- 
sionsabschnitt zum Streuen eines an der auBeren 
Wandflache des FlOssigkeitsbehalters reflektierten 
Lichts aufweist, wodurch verhindert wird, dass das 
reflektierte Licht zu einem Lichtempfanger der au- 
Beren optischen Einrichtung zuruckkehrt. 

21. Flussigkeitsbehalter (7), der anbringbar/abnehm- 
bar an/von einem Druckgerat mit einer optischen 
Einrichtung (14) ist, bei der eine Lichtaussendeein- 
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heit (15) und ein Lichtempfanger (16) hai einem vor- 
bestimmten Zwischenraum befestigt sind, wobei 
der Behalter (olgendes autweist: 

einen Flussigkeitsspaicher (3S0) zum Auibe- 
wahren einer Flussigkeit; 
aine Flussigkeitszufuhrungsoffnung (140A) 
zum Zufuhren der in dem Flussigkeitsspeichar 
(360) aufbewahrten Flussigkeit zu einem auGe- 
ren Abschnin; und 

einen an einer Flache des Flussigkeitsspei- 
chers (360) vorgesehenen arsten Erfassungs- 
abschnitt (1 8D), wobei der erste Erfassungsab- 
schnitt (180) in Abhangigkeit davon, ob dis 
Flussigkeit in dem Flussigkeitsspeicher (360) 
vorhanden ist oder nicht, ur.terschiedliche 
Lichtmengen reflektiert. wenn Lichl ausgesen- 
det ist; 

wobei der Behalter (7) relativ zu der optischen 
Einriehtung (14) bewegbar ist, 

gekennzeichnet durch 

einen in der Nachbarschaft des ersten Erfas- 
sungsabschnitts (180) vorgesehenen zweiten Er- 
fassungsabschnitt (190), wobei der zweite Erfas- 
sungsabschnitt (1 90) eine vorbestimmte Lichtmen- 
ge reflekliert, wenn Lichl ausgesendet ist, die zwi- 
schen einer in einem Fall reflektierten Lichtmenge, 
bei dem der erste Erfassungsabschnitt (180) ein 
Vorhandensein von Flussigkeit erfasst, und einer in 
einem Fall reflektierten Lichtmenge liegt, bei dem 
der arste Erfassungsabschnitt (1 80) ein Fehlen von 
Flussigkeil erlasst. 

22. Flussigkeitsbehalter gemaB Anspruch 21 , 

wobei der erste Erfassungsabschnitt ein an 
der unteren Flache des Flussigkeitsspeichers vor- 
gesehenes lichtubertragendes Prisma ist. 

23. Flussigkeitsbehalter gemaB Anspruch 21, 

wobai der zweite Erfassungsabschnitt ein an 
der auBeren Wandflache des FIQssigkeitsbehalters 
vorgesehener konkav gekrQmmter Flachenab- 
schnitt ist. 

24. Flussigkeilsbehaller gemaB Anspruch 23, 

wobei ain KrGmmungsradius des konkav ge- 
krummten Flachenabschnitts in einer ersten Rich- 
tung groBerals in einer zweiten Richtung ist, wobei 
die erste Richtung parallel zu einer Linie ist, die ei- 
nen Lichteinfallsabschnitt und einen Lichtrefiex- 
ionsabschnitt des ersten Erfassungsabschnitts ver- 
bindet, und die zweite Richtung senkrecht zu der 
ersten Richtung ist. 

25. Flussigkeitsbehalter gemaB Anspruch 21 , 

wobei eine innere Wandflache des Flussig- 
keitsbehalters, an dem der zweite Erfassungsab- 



schnitt angeordnet ist, eine rauhe Flache hat. 

25. Flussigkeitsbehalter gemaB Anspruch 21, der des 
weiteren einen zwischen dem ersten Erfassungs- 

s abschnitt und dam zweitan Erfassungsabschnitt 
vorgesehenen Diffusionsabschnitt zum Streuen ei- 
nes an der auBeren Wandflache des Flussigkeits- 
behalters reflektierten Lichtsaufweist, wodurch ver- 
hindert wird, dass das Licht zu dem Lichtempfanger 

10 zuruckkehrt. 

27. Flussigkeilsbehaller gemaB Anspruch 26, wobei 
der zweite Erfassungsabschnitt ein an der auBeren 
Wandflache des Flussigkeitsbehallers vorgesehe- 
is ner konkav gekrummter Flachenabschnitt ist. der 
Diffusionsabschnitt eine einstuckig an der auBeren 
Wandflache der unteren Flache des FIQssigkeitsbe- 
halters ausgebildete rauhe Flache ist, und 

ein Endabschnitt des konkav gekrummten 
20 Flachenabschnitts ein Kreisboganabschnitt ist. 

2B. Flussigkeitsbehalter gemaB Anspruch 26, 

wobei der Diffusionsabschnitt des weiteren 
verglichen mit dem ersten Erfassungsabschnitt von 
25 der auBeren Wandflache des Behalters nach auBen 
absteht odar an dem gleichen Flachanniveau ange- 
ordnet ist. 

29. Flussigkeilsstrahldruckgerat, an dem ein Flussig- 
30 keitsbehalter (7) gemaB Anspruch 24 angebracht 
ist, 

gekennzeichnet durch 

einen Schlitten (2), der den Flfissigkeitsbehal- 
3S ter (7) halten kann und der in der zweiten Rich- 

tung abtasten kann; 

eine entlang eines Abtastpfads des Schlittens 
(2) vorgesehene optische Einriehtung (14), die 
Licht zu dem ersten und dem zweiten Erfas- 
40 sungsabschnilt (180, 190) des Flussigkeitsbe- 

hatters (7) aussenden und reflektiertes Licht 
empfangen kann; 

eine Steuerelnrichtung (1701) zum Steuern, 
um die optische Einriehtung (14) anzutreiben, 

<s wahrend der Flussigkeitsbehalter (7) durch den 

Schlitten (2) in die Nachbarschaft der optischen 
Einriehtung (14) bewegt wird; und 
eine Erfassungseinrichtung (25, 1701), um auf 
der Grundlage des durch die optische Einrich- 

60 tung (14) empfangenen reflektierten Lichts ein 

Vorhandensein/Fehlen von Flussigkeit in dem 
Flussigkeitsbehalter (7) und ein Vorhanden- 
sein/Fehlen des Flussigkeitsbehalters (7) zu 
eriassen, 

55 wobei die Lichtaussendeeinheit (15) und der 

Lichtempfanger (16) der optischen Einriehtung 
(17) in der ersten Richtung aufgereiht sind. 
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30. Flussigkeitsstrahldruckgerat gemafl Anspaich 29. 

wobei die Erlassungseinnchtung folgendes 
autweist: 



zweite Erfassungsabschnitt an der unteren Flache 
des Flussigkeitsbehalters vorgesehen stnd. 

33. Flussigkeitsbehaller gemaB Anspruch 31, 

wobei dar Diffusionsabschnitt des weiteren 
verglichen mil dem ersten Erfassungsabschnitt von 
der auSeren Wandflache des Behaiters nach auf3en 
absteht Oder an dem gleichen Flachenniveau ange- 
ordnet ist. 

34. FIQssigkeitsbehalter gemafl Anspruch 31, 

wobei der Diffusionsabschnitt sine an der au- 
fleren Wandflache der unteren Flache des Flussig- 
keitsbehalters einstuckig ausgabildete rauhe Fla- 
che ist. 

35. FlOssigkeitsbehalter gemaB Anspruch 31, 

wobei der DiHusionsabschnitt ein an der au- 
Beren Wand der unteren Flache des Flussigkeits- 
behalters ausgebildeter konkaver Abschnitt ist. 

3G. Flussigkeitsbehaller gemafJ Anspruch 31, 
der des weiteren folgendes aufweist: 

viele Fiussigkeitsspeicher, die eine Vielzahl an 
verschiedenen Flussigkeitsarten aulnehmen 
konnen; und 

viele Prismen, die den vielen Flussigkeitsspei- 
chern entsprechen, 

wobei ein Diffusionsabschnitt zwischen den 
vielen Prismen vorgesehen ist. 

37. Flussigkeilsstrahldruckgerat zum Ausluhren sines 
Druckens durch ein AusstoBen einer FIDssigkeit, 
das folgendes aufweist: 

einen FIQssigkeitsbehalter (7) mit einem ersten 
Erfassungsabschnitt (180) an zumindest einer 
Flache des Flussigkeitsbehalters (7); 
einen Schlitten (2), der den FlOssigkeitsbehal- 
ter (7) halten kann und der entlang einer Rich- 
tung abtasten kann, in der der erste Erfas- 
sungsabschnitt angeordnet ist; 
eine entlang eines Abtastplads des Schlittens 
(2) vorgesehena optische Einrichtung (14), die 
Licht zu dem ersten Ertassungsabschnitl (180) 
des Flussigkeitsbehalters (7) aussenden und 
reflektiertes Lich) empfangen kann; 
eine Steuereinrichtung (1701) zum Steuem, 
urn die optische Einrichtung (14) anzutreiben. 
wahrend der FIQssigkeitsbehalter (7) durch den 
Schlitten (2) in die Nachbarschaft der optischen 
Einrichtung (14) bewegt wird; und 
eine Erfassungseinrichtung (25, 1701), umauf 
der Grundlage des durch die optische Einrich- 
tung (14) empfangenen reflektierten Lichts ein 
Vorhandensein/Fehlen von FlOssigkeit in dem 
Flussigkeitsbehaller (7) und/oder ein Vorhan- 



aine Maximalwerterlassungsainrichtung zum s 
jeweiligen Erhalten von Maximalwerien einer 
empfangenen reflektierten Lichtmenge, wenn 
ein relativer Abschnitt des Flussigkeitsbehal- 
ters und die optische Einrichtung innerhalb ver- 
schiedener vorbestimmter 3ereiche sind; 
eine Vergleichseinrichtung zum Vergleichen 
der durch die Maximalwerteriassungseinrich- 
tung ertassten Maximalwerte mit verschiede- 
nen vorbestimmten Schwellwerten; und 
eine Bestimmungseinrichtung, um auf der 
Grundlage des durch die Vergleichseinrichtung 
erhattenen Vergleichsergebnisses ein Vorhan- 
densein/Fehlen von FIDssigkeit in dem FIQssig- 
keitsbehalter und/oder ein VorhandenseirV 
Fehlen des Flussigkeitsbehalters zu bestim- 20 
men. 

31. Flussigkeitsbehaller (7), der folgendes aufweist: 

einen Fiussigkeitsspeicher (3S0) zum Aufbe- 25 
wahren einer FlOssigkeit; 
eine Flussigkeitszufuhrungsoffnung (140A) 
zum Zufuhren der in dem Fiussigkeitsspeicher 
(360) aufbewahrten FlOssigkeit zu einem auBe- 
ren Abschnitt; und 30 
einen an einer Flache des Flussigkeitsspei- 
chers (360) vorgesehenen ersten Ertassungs- 
abschnitl (160), wobei der erste Erfassungsab- 
schnitt (1 80) in Abhangigkeit davon, ob FlOs- 
sigkeit in dem Fiussigkeitsspeicher (360) vor- 
handen ist Oder nicht. unterschiedliche Licht- 
mengen reflektiert, wenn Licht ausgesendet 
wird. 

gskennzejchnet durch 4 0 

einen in der Nachbarschaft des ersten Erfas- 
sungsabschnitts (ISO) vorgesehenen zweiten 
Erfassungsabschnitt (190), wobei der zweite 
Erfassungsabschnitt (190) eine vorbestimmle *s 
Lichtmenge reflektiert, wenn Licht ausgesen- 
det ist; und 

einen zwischen dem ersten Erfassungsab- 
schnitt (130) und dem zweiten Ertassungsab- 
schnitl (190) vorgesehenen Diflusionsab- so 
schnitt (210) zum Streuen eines an der auBe- 
ren Wandflache des Flussigkeitsbehalters (7) 
reflektierten Lichts, wodurch verhindert wird, 
dass das Licht zu einem auBen vorgesehenen 
Lichtempfanger (16) zuruckkehrt. ss 

32. FIQssigkeitsbehalter gemaB Anspruch 31 , 

wobei der erste Erfassungsabschnitt und der 
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densein/Fehlen des Flussigkeitsbehalters (7) 
zu arfassen, 

dadurch gekennzeichnet, dasa 

der Flussigkeitsbehalter (7) einen zweiten Er- 
(assungsabschnitt (1 90) hat, der benachbart zu 
dem ersten Erfassungsabschnitl (180) in der 
Abtastrichtung des Schlittens (2) angeordnet 
ist, wobei die oplischa Einrichtung (14) Licht 
auch zu dem zweiten Erfassungsabschnitt 
(190) aussendet und reflektiertes Licht von die- 
sem empfangt. und dass 
die Erfassungseinrichtung (25, 1701) folgen- 
des aufweist: 

eine Maximalwerterfassungseinrichtung zum 
jeweitigen Efhalten von Maximalwerten einer 
empfangenen reflektierten Lichtmenge. wenn 
ein relativer AbsehniTt des Flussigkeitsbehal- 
ters (7) und die optische Einrichlung (1 4) inner- 
halb verschiedener vorbestimmter Beroiche 
sind; 

eine Vergleichseinrichtung zum Vergleiehen 
der durch die Maximalwerlertassungseinrich- 
tung erfassten Maximalwerte mit versehiede- 
nen vorbestimmtsn Schwellwerten; und 
eine Bestimmungseinrichtung, urn auf der 
Grundlage des durch die Vergleichseinrichtung 
erhaltenen Vergleichsergebnisses ein Vorhan- 
densein/Fehlen von FIQssigkeit in dem Flussig- 
keitsbehalter (7) und/oder ein Vorhandensein/ 
Fehlen des Flussigkeitsbehalters (7) zu bestim- 
men. 

38. Flussigkeitsstrahldruckgerat gemaR Anspruch 37, 

wobei die Bestimmungseinrichtung zunachst 
ein Vorhandensein/Fehlen des Flussigkeitsbehal- 
ters bestimm! und anschlieBend ein Vorhanden- 
sein/Fehlen von Flussigkeit in dem Flussigkeitsbe- 
halter bestimmt. 

39. Flussigkeitsstrahldruckgerat germaG Anspruch 37, 

das des weiteren eine Minimalwerterfassungs- 
einrichtung zum Erhalten eines Minimalwertes 
einer bei einem vorbestimmten Abschnitt auBer 
dem ersten Erfassungsabschnitt oder dem 
zweiten Erfassungsabschnitt erfassten reflek- 
tierten Lichtmenge, 

wobei die Vergleichseinrichtung Unterschiede 
zwischert den durch die Maximalwerte rfas- 
sungseinrichtung erhaltenen Maximalwerten 
und dem durch die Minimalwerterfassungsein- 
richtung erfassten Minimalwert jeweils mit vor- 
bestimmten Schwellwerten vergleicht. 

40. Flussigkeitsstrahldruckgerat gemaU Anspruch 37, 

wobei der Flussigkeitsbehalter folgendes auf- 



weist: 

eine Unterdruckerzeugungselementunterbrin- 
gungskammer, die ein Unterdruckerzeugungs- 
slement unterbringt und sine Flussigkeitszu- 
ftihrungsdflnung und einen Umgebungsluftver- 
biridungsabschnitt hat; und 
einen FlOssigkeitsspeicher mit einer mit der 
Unterdruckerzeugungselementunterbringungs- 
kammerverbundenen Durch lassoffnung, der ei- 
nen im wesentlich abgeschlossenen Raum aus- 
bildet, 

wobei, nachdem die Bestimmungseinrichtung 
in Zusammenwirkung mit dem ersten Erfas- 
sungsabschnitt ein Vorhandensein/Fehlen von 
.-Bssigkeit in dem Flussigkeitsbehalter erfasst, 
eine Anzahl an Punklen entsprechend ausge- 
stoBenen Fliissigkeitstropfen gezahlt wird und 
eine Autforderung zum Austauschen des Flus- 
sigkeitsbehalters angezeigt wird, bevor eine 
Flussigkeit in der Unterdruckerzeugungsele- 
mentunterbringungskammer verbraucht ist. 

41. Flussigkeitsstrahldruckgerat gemaR Anspruch 37, 

das des weiteren einen Tintenstrahldruckkopt 
aufwaist, der als eine Flussigkeitsstrahlkopleinheit 
dient und ein Drucken durch ein AusstoBen von Tin- 
te ausfuhrt. 

42. Flussigkeitsstrahldruckgerat gemaB Anspruch 41, 

wobei der Druckkcpf ein Druckkopl ist. der un- 
ter Nutzung von Warmaenergie eine Tinte ausstdBt, 
und der Warmaenergiawandlar zum Erzeugen von 
Warmeenergie aufweist. die auf die Tinte aufzubrin- 
gen ist. 

43. Lichtmengenanderungsempfangssystem zum Aus- 
senden von Licht zu einem Prisma (180) und zum 
Empfangen von reflektiertem Licht des ausgesen- 
deten Lichts, wobei das aus einem lichtubertragen- 
den Material ausgebildele Prisma (1 SO) eineFlache 
(1S0C), die einen Abschnitt einer auBeren Wand- 
flache eines Behalters (7) bildet, und viele Beflexi- 
onsflachen (180A, 180B) hat, die verschieden von 
der Flache (180C) sind, wobei jede in Kontakt mit 
Inhalten des Behalters (7) ist und hinsichtlich eines 
Lichlpfads das ausgesendetan Lichts einen vorbe- 
stimmten Winkel hat, 

gekennzeichnet durch 

einen zwischen einem Lichteinfallsabschnitt 
des Prismas (1B0), der einer Lichtaussendeeinrich- 
tung (15) geganuber liegt, und einem Lichtreflex- 
ionsabschnitt des Prismas (180), der einer Licht- 
empfangseinrichtung (16) gegenuberliegt, vorge- 
sehenen Ditfusionsabschnitt (200) zum Streuen ei- 
nes an der auBeren Wandflache des Behalters (7) 
reflektierten Lichts, wodurch verhindert wird, dass 
das Licht zu der Lichtempfangseinrichtung (16) zu- 
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ruckkehrt. 

44. Flussigkeitsbehalter (7), der anbringbar/abnehm- 
bar an/von einem Druckgerat mil einer optischen 
Einrichtung (14) ist, bei der sins Lichtaussendesin- 
heit(lS) und ein Lichtempfanger (16) bei einem vor- 
bestimmten Zwischenraum befestigt sind, wobei 
der Flussigkeitsbehalter (7) relativ zu der optischen 
Einrichtung (14) bewegbar ist und ein aus einem 
lichlubertragenden Material ausgebiidetes Prisma 
(180) hat, das eine einen Abschnitt einer auBeren 
Wandfiache dss Flussigkeitsbehaltefs (7) bildende 
Flache (180C) und viele Reflexionsflachen (180A, 
180B) hat, die verschieden von der Flache (1B0C) 
sind, wobei jede in Kontakl mit Flussigkeit ist und 
hinsichtlich eines Lichtpfads von Licht einen vorbe- 
stimmten Winkei hat, 

gekennzeichnet durch 

einen an einer einen Abschnitt einer aufieren 
Wandfiache des FIQssigkeitsbehalters (7) bilden- 
den Flache des Prismas (1 80) vorgesehenen Diffu- 
sionsabschnitt (200) zum Streuen von Licht, das an 
einer auGeren Wandfiache des Behalters (7) reflek- 
tiert wird, wodurch verhindert wird, dass das Licht 
zudem Lichtempfanger (1 6) zuruckkehrt, wobei der 
Diffusionsabschnitt (200) zwischen einem Lichtein- 
failsabschnitt des Prismas (1B0) zum Empfangen 
eines Lichts von dam Lichtaussendeabschnitt und 
einem Lichtreflexionsabschnitt des Prismas (1SO) 
zum Reflektieren des zu dem Lichtemplanger (16) 
zurQckzukehrenden Lichts vorgesehen ist. 

45. Flussigkeitsbehalter gemaB Anspruch 44, 

der des weiteren folgendes aufweist: 

eine Unterdruckerzeugungselementunterbrin- 
gungskammer, die ein Unterdruekerzeugungs- 
element unterbringt und eine FlussigkeitszulQh- 
rungsoffnung und einen Umgebungsluftverbin- 
dungsab serin itt hat; und einen Flussigkeitsspei- 
cher mit einer mit der Unterdruckerzeugungs- 
elementunterbringungskammer verbundenen 
Durchlassoflnung, der einen im wesentlich ab- 
geschlossenen Raum ausbildet, 
wobei das Prisma in dem Flussigkeitsspeicher 
vorgesehen ist. 

Revendications 

1. Systeme de detection, comprenant ; 

un moyen optique (14) comportant une unite 
(Remission de lumiere (1 5) pour emettre de la 
lumiere vers un recipient de liquide (7) et un re- 
cepteur de lumiere (16) pour recevoir la lumiere 
reflechie a partir de la lumiere emise ; 
un prisme (180) forme d'un materiau transmet- 



tant ia lumiere, ledil prisme (1 80) ayant une sur- 
face (160c) constituant une partie d'une surfa- 
ce de paroi externa du recipient de liquide (7) 
et une plurality de surfaces reflechissantes 
(180A. 180B), qui sont diflerenles de ladite sur- 
face (1 80), chacune d'entre elles etant en con- 
tact avec du liquids et formant un angle prede- 
termine par rapport au trajet optique de la lu- 
miere emise ; et 

un moyen de determination (25, 1701) pour de- 
terminer si oui ou non le liquide se trouvant 
dans Is recipient de liquide (7) est present sur 
la base de la lumiere reflechie a partir de la lu- 
miere emise sur ledit prisme (180) el recue par 
ledit moyen optique (14), 

caracteVise en ce que 

ledit recipient de liquide (7) a une partie diffu- 
sante (200) disposes entre une partie opposed a 
runite d'emission de lumiere (1 5) et une autre partie 
opposee au recepleur de lumiere (16) dudit prisme 
(ISO) pour difluser la lumiere reflechie sur la surface 
de paroi externe du recipient de liquide (7) afin 
d'empecher la lumiere reflechie de revenir vers le 
recepteurde lumiere (16) dudit moyen optique (14). 

2. Systeme de detection selon la revendication 1, 
dans lequel ledit prisme est dispose sur la partie de 
surface inlerieure du recipient de liquide. 

30 

3. Systeme de detection selon la revendication 1, 
dans lequel ladite partie difiusante est une partie 
polyedrique concave disposee au centre da la par- 
tie de surface inlerieure dudit prisme. 

4. Systeme de detection selon la revendication 1, 
dans lequel ladite partie diffusante est une surface 
rugueuse disposee au centre de la partie de surface 
inferieure dudit prisme. 

40 

5. Systeme de detection selon la revendication 1 , 
comprenant en outre une partie de detection dispo- 
see au voisinage dudit prisme, cooperant avec les- 
dits moyens optiques et de determination, pour de- 

iS terminer, lorsque de la lumiere est emise par ledit 
moyen optique, si oui ou non le recipient de liquide 
est present par reflexion d'une quantite predetermi- 
ned de lumiere independarnment de la presence ou 
de I'absence du liquide dans le recipient de liquide. 

so 

6. Systeme de detection selon ta revendication 5, 
dans lequel ladite partie de detection est une partie 
de surface incurvee concave disposee sur la surfa- 
ce de la paroi externe du recipient de liquide. 

ss 

7. Systeme de detection selon la revendication 5, 
dans lequel la quantite de lumiere reflechie sur la- 
dite partie de detection, detectee par le recepteur 



32 



63 



EP 0 860 284 B1 



64 



da lumiere, est comprise entre une quantite de lu- 
miere reflechie sur ledit prisma dans le cas oil le 
recipient de liquide contient du liquids el une quan- 
tite da lumiere reflechie sur ledit prisme dans le cas 
oil le recipient de liquide ne contient pas de liquide. 

8. Systems de detection selon la revendication 5, 
comprenant en outre une seconde partie ditfusante, 
ditferente de ladite partie ditfusante, qui est dispo- 
ses entre ledit prisme et ladite partie de detection, 
pourdifluser la lumiere reflechie sur la surface de 
la paroi externa du recipient, afin d'empecher ainsi 
la lumiere reflechie de ravenir vers le recepteur de 
lumiere. 

9. Systeme de detection selon la revendication 1, 
dans lequel ledit moyen de determination 
comprend : 

un moyen de detection de valeurs maximales 
pour obtenir respectivement des valeurs maxi- 
males d'une quantite de lumiere reflechie. et re- 
cue lorsque le recipient de liquide et ledit 
moyen optique sont en deca de certaines dis- 
tances predetermines respectives ; 
un moyen de comparison pour comparer les 
valeurs maximales detectees par ledit moyen 
de detection de valeurs maximales a des va- 
leurs de seuil predetermines respectives ; et 
un moyen de discrimination pour discriminer si 
oui ou non le liquide est present dans le reci- 
pient de liquide et si oui ou non le recipient de 
liquide est present, sur la base du resultat de 
la comparison obtenu par ledit moyen de com- 
paraison. 

10. SystBme depression a jet de liquide, comprenant 
un appareil d'impression et un recipient de liquide 
(7), I'appareil d'impression comprenant : 

une partie de maintien de recipient (205) pou- 
vant maintenir ledit recipient de liquide (7) qui 
contient du liquide ; 

un moyen optique (14), dispose a proximite de 
la partie de maintien de recipient (7), compor- 
tant une unite d'emission de lumiere (15) pour 
emettrede la lumiere vers le recipient de liquide 
(7) et un recepteur de lumiere (16) pour rece- 
voir la lumiere reflechie a partir de la lumiere 
emise ; et 

un moyen de detection (25, 1701) pourdetecter 
si oui ou non du liquide est present dans te re- 
cipient de liquide (7), sur la base de la lumiere 
reflechie a partir de la lumiere emise par I'unite 
d'emission de lumiere (15) et reeue par le re- 
cepteur de lumiere (16) ; et 
dans lequel le recipient de liquide (7) maintenu 
par ladite partie de maintien de recipient (205) 



comprend : 

un prisme (180) lorme d'un materiau transmet- 
tant la lumiere, ledit prisme (1 80) ayam une sur- 
face (180C) eonstituant une partie d'une surta- 
5 ce de paroi exlerna du recipient de liquide (7) 

et une pluralite de surfaces reflechissantes 
(1S0A, 1 SOB), qui sont differenlesde fadite sur- 
face (1 B0C), chacune de celles-ci etant en con- 
tact avec un liquide et formant un angle prede- 
w termine par rapport a un trajet optique de la lu- 

miere emise, 

caracterise par le fait qu'il comprand une partie 
ditfusante (200) disposee entre la partie de re- 
ception de lumiere et la partie de reflexion de 
is lumiere dudil prisme (180), pour drffuser la lu- 

miere reflechie sur la surface de la paroi exter- 
ne du recipient de liquide (7) afin d'empecher 
la lumiere reflechie de revenir vers le recepteur 
de lumiere (16) dudit moyen optique (14). 

20 

11. Recipient de liquide destine a atre utilise dans le 
systeme de detection selon la revendication 1 . le 
recipient de liquide (7) comprenant : 

\s une reserve de liquide (360) pour stacker du 

liquide ; et 

un orifice cTalimentation en liquide (140A) pour 
alimenter une partie externe en liquide stocks 
dans la reserve de liquide (350) ; 
jo dans lequel ladite surface (180C) du prisme 

(1 SO) eonstituant une partie de la surface d'une 
paroi externe du recipient de liquide (7) consti- 
tue una partie d'une surface de paroi externe 
de la reserve de liquide (360), et 
35 dans lequel ladite partie ditfusante dudit prisme 

(1S0) est une partie polyedrique concave (200) 
dont la forme est differente de celle de la partie 
formant prisme constitute par la pluralite de 
surfaces reflechissantes (180A, 1B0B) du pris- 
on me (180), ladila partie polyedrique concave 
(200) etant disposee sur la surface du prisme 
(1S0) qui constitue une partie de la surface 
d'une paroi externa de ladite reserve de liquide 
(360). 

4S 

12. Recipient de liquide selon la revendication 11, dans 
lequel ledit prisme est dispose sur la partie formant 
surface inferieure du recipient de liquide. 

so 1 3. Recipient de liquide selon la revendication 11 , dans 
lequel une profondeur concave de la partie polye- 
drique concave est approximativament egale a une 
epaisseur d'une surface de paroi externe dont une 
partie est constitute par ledit prisme. 

55 

14. Recipient de liquide selon la revendication 11, dans 
lequel une surface laterals dudit prisme est en con- 
tact partiel avec une partie d'une surface de paroi 
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exteme dudil recipient de liquide, et une encoche 
est formee dans ia surface de paroi externe avec 
laquelle la surface laterals dudit prisme est partiel- 
lement en contact. 

s 

1 5. Recipient de liquide selon la revendication 1 1 , dans 
lequal, parmi les surfaces dudit prisme qui forment 
une partie de la surface de paroi externe dudit re- 
cipient de liquide, au moins I'une des surfaces se- 
parees par ladite partie polyedrique concave a une jo 
forme convexe. 

16. Recipient de liquide selon la revendication 11, dans 
lequel une surface interna de la partie concave de 
ladite partie polyedrique concave a une surface ru- is 
gueuse. 

17. Recipient de liquide selon la revendication 11, dans 
lequel la pturalite de surfaces reftechissantes dudit 
prisme ont une surface lisse et la surface laterals 20 
dudit prisme a une surface rugueuse de (aeon a re- 
flechir la lurniere de maniere irreguliere. 

18. Recipient de liquide selon la revendication 11. com- 
prenant en outre une partie de detection realisee au 2S 
voisinage dudit prisme, lorsque de la lurniere est 
emise par un moyen optique exteme. pour reflechir 
une quantite predetermined de lurniere indepen- 
damment de la presence ou de I'absence du liquide 
dans le recipient de liquide. 30 

1 9. Recipient de liquide selon la revendication 1 8, dans 
lequel ladile partie de detection est une partie de 
surface concave disposee sur la surface de la paroi 
externe du recipient de liquide. 3S 

20. Recipient de liquide selon la revendication 18, com- 
prenant en outre une partie diffusante disposee en- 
tre ledit prisme et la partie de detection, pour diffu- 

ser Ea lurniere reflechie sur la surface de la paroi *0 
exteme du recipient de liquide, afin d'empecher la 
lurniere reflechie de revenir vers un recepteur de 
lurniere dudit moyen optique externe. 

21. Recipient de liquids (7) montable/demontable sur/ <s 
d'un appareil d'impression ayant un moyen optique 

(14) dans lequel une unite d' emission de lurniere 

(15) et un recepteur de lurniere (16) sont fixes avec 
un espace predetermine, le recipient comprenant : 

so 

une reserve de liquide (360) pour stocker du 
liquide ; 

une ouverture d'alimentation en liquide (140A) 
pour alimenter un element externe en liquide 
contenu dans ladite reserve de liquide (360) ; et ss 
une premiere partie de defection (180) dispo- 
see sur une surface de ladite reserve de liquide 
(360), dans lequel, lorsque de la lurniere est 



emise, ladite premiere partie de detection (1 80) 
reflechit des quantites drfferentes de lurniere 
selon que le liquide est ou non present dans 
ladite reserve de liquide (360) ; 

dans lequel ledit recipient (7) est mobile par 
rapport au moyen optique (14), caracterise par le 
fait qu'il comprend : 

une seconde partie de detection (190) dispo- 
see au voisinage de ladile premiere partie de de- 
tection (180), de telle sorte que lorsque de la lurnie- 
re est emise, ladite seconde partie de detection 
(190) reflechit une quantity predetermined da lu- 
rniere quise situe entre une quantite de lurniere re- 
flechie dans le cas oil ladite premiere partie de de- 
tection (180) detects fexistence de liquide et une 
quantite de lurniere reflechie dans le cas ou ladite 
premiere partie de detection (160) detecte I'absen- 
ce de liquide. 

22. Recipient de liquide selon la revendication 21 , dans 
lequel ladite premiere partie de detection est un 
prisme transmettant la lurniere dispose 1 sur la sur- 
face inferieure de ladite reserve de liquide. 

23. Recipient ds liquide selon la revendication 21 , dans 
lequel ladite seconde partie de detection es1 une 
partie de surface incurvee concave disposed sur la 
surface de la paroi exteme dudit recipient de liqui- 
de. 

24. Recipient de liquide selon la revendication 23, dans 
lequel le rayon de courbure de ladite partie de sur- 
face incurvee concave est superieur dans une pre- 
miere direction a celui que Ton a dans une seconde 
direction, ladite premiere direction 6tant parallels a 
une drorte reliant une partie d'ineidence de la lurnie- 
re et une partie reTlechissant la lurniere de ladite 
premiere partie de detection, la seconde direction 
etant perpendicuiaire a la premiere direction. 

25. Recipient de liquide selon la revendication 21 , dans 
lequel une surface de paroi interne dudit recipient 
de liquide oil ss trouve ladite seconde partie de de- 
tection possede une surface rugueuse. 

26. Recipient de liquide selon la revendication 21 , com- 
prenant en outre une partie diffusante, disposee en- 
tre ladite premiere partie de detection et ladite se- 
conde panie de detection, pour, diffuser la lurniere 
reflechie sur la surface de paroi exteme dudit reci- 
pient de liquide, afin cfempacher la lurniere de re- 
venir vers le recepteur de lurniere. 

27. Recipient de liquide selon la revendication 26, dans 
lequel ladite seconde partie de detection est une 
pa/tie de surface incurvee concave disposee sur la 
surface de paroi externe dudit recipient de liquide. 
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ladite partie diffusante est une surface rugueu- 
ss formee de facon integree a la surface de pa- 
rol exteme de la surface inferieure dudil reci- 
pient de liquids, et 

une parlie d'extremite de la partie de surface 
incurves concave est una partie d'un arc de 
cercle. 

28 Recipient de liquids selon la revendication 26, dans 
lequel ladite partie diffusante depasse en outre vers 
I'exterieur de la surface de paroi exteme dudit reci- 
pient par comparison a ladite premiere partie de 
detection, ou est situee au meme niveau de surfa- 
ce. 

29 Appareil depression a jet de liquide dans lequel 
est monte un recipient de liquide (7) selon la reven- 
dication 24, caracterise par !e faitqu'il comprend : 

un chariot (2) capable de maintenir ledit reci- 
pient de liquide (7) et anime d'un mouvemenl 
de va-et-viem dans la seconde direction ; 
un moyen optique (14), dispose le long d'un tra- 
jet de va-et-vient dudit chariot (2), capable 
d'emettre de la lumiere vers lesdites premiere 
et seconde parties de detection (1 80, 1 90) dudit 
recipient de liquide (7) et recevantde la lumiere 
reflechie ; 

un moyen de commande (1 701 ) pour comman- 
der I'entrainement dudit moyen optique (14) 
pendant le displacement dudit recipient de liqui- 
de (7) provoque par le chariot (2) au voisinage 
dudit moyen optique (14) ; et 
un moyen de detection (25, 1701) pourdetecler 
la presence ou I'absence de liquide dans ledit 
recipient de liquide (7) et la presence ou I'ab- 
sence dudit recipient de liquide (7), sur la base 
de la lumiere reflechie recue par ledit moyen 
optique (14), 

dans leauel I'unite d'emission de lumiere (15) 
et le recepteurde lumiere (16) dudit moyen op- 
tique (17) sont agences dans la premiere direc- 
tion. 

30 Appareil depression a jet de liquide selon la re- 
vendication 29, dans lequel ledit moyen de detec- 
tion comprend : 

un moyen de detection de valeur maximale 
pour obtenir respectivement des valeurs maxi- 
males d'une quantite de lumiere reflechie recua 
lorsqu'une partie relative dudit recipient de li- 
quide el dudil moyen optique se situent en deca 
de certaines distances predetermines 
respectives ; 

un moyen de comparaison pour comparer les 
valeurs maximales detectees par ledit moyen 
de detection de valeurs maximales k des va- 
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leurs de seuil predetermines respectives ; et 
un moyen de determination pour determiner la 
presence ou I'absence de liquide dans ledit re- 
cipient de liquide ettou la presence ou I'absen- 
ce dudit recipient de liquide, sur la base du re- 
sultat de comparaison obtenu par ledit moyen 
de comparaison. 



31. Recipient de liquide (7) comprenant : 



une reserve de liquide (360) pour stocker du 
liquide ; 

un orifice d'alimentation en liquide (140A) pour 
alimenter une partie exteme en liquide stocke 
7S dans ladite reserve de liquide (360) une partie 

exteme ; et 

une premiere partie de detection (1B0) dispo- 
ses sur une surface de ladite reserve de liquide 
(360), dans lequel, lorsque de la lumiere esl 
20 emise. ladite premiere partie de detection (180) 

refiechit des quantites differentes de lumiere 
selon la presence ou I'absence de liquide dans 
ladite reserve de liquide (360), 

2$ caracterise par le fait qu'il comprend 

une seconde partie de detection (190) dispo- 
sed au voisinage de ladite premiere partie de 
detection (ISO), de telle sorts que, lorsque de 
30 la lumiere est emise, ladite seconde partie de 

detection (1 90) reflechit une quantite predeter- 
mines de lumiere ; et 

une partie diffusante (210), disposee entre la- 
dite premiere partie de deteclion (1B0) et ladite 
3S seconds partie de detection (1 90), pour diffuser 

la lumiere reflechie sur la surface de la parol 
externe dudit recipient de liquide (7), afin d'em- 
pScher la lumiere de revenirvers un rScepteur 
de lumiere (16) dispose exterieurement. 

40 

32 Recipient de liquide selon la revendication 31 , dans 
lequel ladite premiere partie de detection et ladite 
seconde partie de detection sont disposees sur la 
surface inferieure dudit recipient de liquide. 

45 

33 Recipient de liquide selon la revendication 31 , dans 
lequel ladite partie diffusante depasse en outre vers 
fexterieur de la surface de la paroi exlerne dudit re- 
cipient par comparaison a ladite premiere partie de 

so detection, ou se situe au meme niveau de surface. 

34 Recipient de liquids selon la revendication 31 . dans 
lequel ladite partie diffusante est une surface ru- 
gueuse formee de facon integree a la surface de la 

ss paroi externe de la surface inferieure dudit recipient 
de liquide. 

35. Recipient de liquide selon la revendication 31 , dans 
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lequel la parTie diffusante est une partie concave 
formee sur la paroi exteme de la surface inferieure 
dudit recipient de liquids. 

36. Recipient de liquids selon la revsndication 31, com- s 
prenant en oiitre : 

une pluralite de reserves de liquide capables 
de stocker respeclivement une plurality de ty- 
pes de liquides ; et io 
une pluralite de prismes correspondent a ladite 
pluralite de reserves de liquides, 
dans lequel une partie diffusante est disposed 
entre ladite pluralite de prismas. 

is 

37. Appareil compression a jet de liquide pour effectuer 
une impression par ejection de liquide, 
comprenant : 

un recipient de liquide (7) ayant una premiere so 
partie de detection (180) surau moinsune sur- 
face dudit recipient de liquids (7) ; 
un chariot (2) capable de maintenir ledh reci- 
pient de liquide (7) et d'effectuer un mouvement 
de va-et-vient dans une direction dans laquelle 2S 
est agencee la premiere partie de detection 
(180) ; 

un moyen optique (1 4), dispose le long cfun tra- 
jet de va-et-vient dudit chariot (2), capable 
d'emertre de la lumiere vers la premiere partie 30 
de detection (180) dudit recipient de liquide (7) 
et recevant la lumiere rsflechie ; 
un moyen de commands (1 701 ) pour comman- 
der I'enlrainement dudit moyen optique (14) 
pendant le deplacement dudit recipient de liqui- 3S 
de (7) prcvoque' par ledit chariot (2) au voisina- 
ge dudit. moyen optique (14) ; et 
un moyen de detection (25, 1 701 ) pour detecter 
la presence ou rabsence de liquide dans ledit 
recipient (7) et/ou la presence ou I'absence du- <<o 
dit recipient de liquids (7), sur la base de la lu- 
miere reflechie recue par ledit moyen optique 
(14), 

caracterisS en ce que ledit recipient de liquide 
(7) a une seconds partie ds detection (190) agen- 
cee de lacon adjacante a la premiere partie de de- 
tection (1S0) dans la direction de va-et-vient dudit 
chariot (2), de sorte que ledit moyen optique (14) 
emet egalement de la lumiere vers la seconds par- so 
tie de detection (190) et recoil de la lumiere refle- 
chie par celle-ci et en ce que ledit moyen de detec- 
tion (25, 1701) comprend : 

un moyen de detection de valeur maximale ss 
pour obtenir respeclivement des valeurs maxi- 
males cfuna quantity de lumiere reflechie recue 
lorsqu'une partie relative dudit recipient de li- 



quide (7) et dudit moyen optique (14) sont en 
deca de certaines distances predetermines 
respectives ; 

un moyen de comparaison pour comparer les 
valeurs maximales detectees par ledit moyen 
de detection de valeurs maximales a des va- 
leurs de seuil predelerminess respectives ; et 
un moyen de determination pour determiner la 
presence ou rabsence de liquide dans ledit re- 
cipient de liquide (7) et/ou la presence ou I'ab- 
sence dudit recipient de liquide (7), sur la base 
du resultat de comparaison obtenu par ledit 
moyen de comparaison. 

38. Appareil d'impression a jet de liquide selon la re- 
vendication 37, dans lequel ledit moyen de deter- 
mination determine en premier lieu la presence ou 
rabsence dudit recipient de liquide, puis determine 
la presence ou rabsence de liquide dans ledit reci- 
pient de liquide. 

39. Appareil d'impression a jet de liquide selon la re- 
vendication 37, comprenant en outre un moyen de 
detection de valeur minimale pour obtenir une va- 
leur minimale d'une quantite de lumiere reflechie 
detectee au niveau d'une partie predeterminee 
autre que la premiere partie de detection ou que la 
seconde partie de detection, 

dans lequel ledit moyen de comparaison com- 
pare les differences entres les valeurs maximales 
obtenues par ledit moyen de detection de valeurs 
maximales et la valeur minimale detectee par ledit 
moyen de detection de valeur minimale, a des va- 
leurs de seuil predeterminees respectives. 

40. Appareil d'impression a jet de liquide selon la re- 
vendication 37, dans lequel ledit recipient de liquide 
comprend : 

une chambre recevant un element generateur 
de pression negative, ayant un orifice d'alimen- 
tation en liquide et une partie en communica- 
tion avec I'air atmospherique, pour recevoir un 
element generateur de pression negative ; et 
une reserve de liquide, ayant un orifice de pas- 
sage raccords a ladite chambre de reception 
d'elamenl generateur de pression negative et 
formant un espace sensiblement ferme, 
dans lequel, apres que ledit moyen de determi- 
nation, en cooperation avec ladite premiere 
partie de detection, ait detects la presence ou 
I'absence de liquide dans ledit recipient de li- 
quide, un certain nombre de points correspon- 
dent a des gouttelettes de liquide ejscte^es, est 
compte et une demande de remplacement du- 
dit recipient de liquide est affichee avant que le 
liquide se trouvanl dans la chambre de recep- 
tion d'element generateur de pression negative 
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ne soil consomme. 

41. Appareil compression a jet de fiquide selon la re- 
vendication 37, comprenant en outre une tele d'im- 
pression a jet d'encre qui est utilisee on tant qu'unita 
de tete a jet d'encre et etfectue une impression par 
ejection d'encre. 

42. Appareil d'impression a jet de liquide selon la re- 
vendication 41 . dans lequel la tete d'impression est 
une tete d'impression qui ejecte de I'encre en utili- 
sant de I'energie thermique, et comporta des trans- 
ducteurs d'energie thermique pour generer de 
I'energie therm iquedevant etre appliquee a I'encre. 

43. Systems de reception de variation de niveau lumi- 
neux pour emettre de la lumiere sur un prisme ( 1 80) 
et recevoir la lumiere reflechie a partir de la lumiere 
emise, ledit prisme (180), qui est forme d'un mate- 
riau transmettant la lumiere, ayant une surface 
(1 80C) constituant une partie d'une surface de paroi 
externe d'un recipient (7) et une pluralite de surfa- 
ces reflechissantes (1B0A, 180B), qui sont d'rfferen- 
tes de ladite surface (180C), chacune en contact 
avec le contenu du recipient (7) et formant un angle 
predetermine par rapport a un trajet optique da la 
lumiere emise, caractertse par le (ait qu'il 
comprend : 

une partie diffusante (200), disposee entre 
une partie d'incidencede la lumiere du prisme (180) 
qui est oppose© au moyen d'emission de lumiere 
(15) et une partie du prisme (180) reflechissant la 
lumi&re, qui est opposee au moyen de reception de 
lumiere (IS), pour diffuser la lumiere reflechie sur 
une surface de la paroi exlerne du recipient (7), afin 
d'empecher la lumiere de revenir vers le moyen de 
reception de lumiere (16). 

44. Recipient de liquide (7) montable/demontable sur/ 
d'un appareil d'impression ayant un moyen optique 

(14) dans lequel une unite d'emission da lumiere 

(1 5) et un recepteur de lumiere (1 6) sont fixes avec 
un espace predetermine, ledit recipient da liquide 
(7) etant mobile par rapport audit moyen optique 
(14);et 



tie d'une surface de paroi externe dudit reci- 
pient de liquide (7), pour diffuser la lumiere re- 
flechie sur une surface de paroi externe dudit 
recipient (7), afin d'empecher ainsi la lumiere 

s de revenir vers le recepteur de lumiere (16), 

dans lequel ladite partie diflusante (200) est 
disposee entre une partie d'incidence da lumie- 
re du prisme (180) pour recevoir la lumiere pro- 
venantde la partie d'emission de lumiere et une 

10 partie du prisme (180) reflechissant la lumiere 

pour reflechir la lumiere devant revenir vers le 
recepteur de lumiere (16). 

45. Recipient de liquide selon la revendication 44, com- 
is prenant en outre : 

une chambre racevant un element generaleur 
da pression negative, recevant un element ge- 
nerates de pression negative et ayant une 

20 ouverture d'alimentation en liquide et une partie 

communiquant avec I'atr atmosphGrique ; et 
une reserve de liquide ayant une ouverture de 
passage raccordee a ladite chambre de recep- 
tion d'element generateurde pression negative 

25 et formant un espace sensiblement ferme, 

dans lequel ledit prisme est dispose dans ladite 
reserve de liquide. 
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un prisme (180) forme d'un materiau transmet- 
tant !a lumiere, ayant une surface (1 B0C) cons- 
tituant une partie d'une surface de paroi exter- 
ne dudit recipient de liquide (7) et une pluralite 
de surfaces reflechissantes (180A, 180B) qui 
sont differentes de ladite surface (180C), cha- 
cune d'entre elles etant en contact avec un li- 
quide et formant un angle predetermine par 
rapport a un trajet optique de la lumiere, carac- 
terise par le fait qu'il comprend : 
une partie diffusante (200) disposee sur une 
surface dudit prisme (180) constituant une par- 
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FIG. 10C 
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FIG. 11 
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FIG. 16C 
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FIG. 21A 
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